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Attend One of the Finest Equipped 
Civilian Aviation Schools in the U. S. 


HINK of it! You can learn Aviation where Lind- 

bergh learned. Come to the famous Lincoln Airplane 

and Flying School. Today, you get much more 
thorough and complete Aviation training than we gave 
“Lindy” back in 1922—and with tremendously increased 
facilities. 

Lincoln is now one of the finest equipped civilian Avia- 
tion schools in the U. S. We have more than $250,000.00 
worth of buildings and equipment; and an array of the One of Our Practical “Classrooms” 
most expert, government-licensed instructors we could 
assemble. Our courses in Flying, Ground Work, Welding, 
Aerial Radio, etc., have been praised by many for their 
practicality and completeness. 

Students from Everywhere!—-The hich standard of this school 

where Lindbergh learned—has brought students from other coun 


tries. We have enrolled men, not only from all parts of the U. S 
but from South Africa, Scotland, Alaska and Canada. 


Get Complete, Practical Get a Pilot's License! 
Ground Training! : 
4 * ; We train you for a private pilot's, 
Our practical Ground Training . ° 
urse prepares you to handle a Good industrial pilot's, limited commer- 
Pay job in an airplane factory or at cial pilot's or transport pilot's license Our Fleet of Training Planes 
ommercial airport You work on You learn to fly training planes am 


etual aircraft and parts You learn 
construct and repair every art of various types of modern production 


=~ und overhaul Wright Whirl commercial planes. You learn straight Send Coupon for New Book 


Hispanv-Suizas OX5's flying, climbs, banks, turns, emerget | 

important types of airplane . . , alas _ ae Send for FREE Book ** Aviation 

You learn meteorology 4 landings, solo flying, cr — teckons You’. Contains full in 
navigation, aerodynamics, instruments try, acrobatics and advanced flying formation about the Lincoln School 
frselag und wing building and re- All of our ships and pilot instructors Tells the story of Lindbergh at 
pairing rirplane rigging and = re- . Lincoln. Chock full of interest- 

th Yepartment of Commerc : 
tiring, ete Als serial radio at ne Departme : ; ing Aviation facts. Mail Cou- 
extra harge it . pon today! 











Mail Coupon Now! 


— ~ = | I don 
Lincoin Airplane and Flying School } They 
404 Aircraft Bidg., Lincoln, Nebr. run f 

t Dear Sirs: Please send me your FRED Took, “Ay the bi 
tion Beckons You’, including the Story of Lir 


berch at Lincoln, low tuition, etc. I am inter 
f aa 4 b A te 4 A & i in learning aviation. 
/ 
Fiyine ScHoo “ 


404 Aircraft Building LINCOLN, NEBR. i; 

















500,000 


VOLTS 


“ Artificial lightning” be- 
ing developed inCOYNE 
School. Spark of 500,000 
volts is shown jumping 
30 inches. This gigantic 
Tesla coil is the same as 
that used by Steinmetz, 
absolutely harmless, be- 
cause of high frequency. 


Without Books or Lessons 
in IZ Weeks 


By Actual Work - In the GREAT SHOPS of COYNE 


Anyone who can see and under- 
stand the Engiish ianguage can 
master Electricity in 90 days. 

teach you with the most complete 


outlay of electrical apparatus 
ever assembled in any school—30- 
foot control board—2-story trans- 


mitting stations—skeleton 
houses, huge motors of all kinds 
—dynamos—sub-stations—auto- 
mobiles —switchboards. In one department we 
generate enough electricity to supply a small city! 


No Books~ No Lessons~ No Classes 


ENTER ANYTIME. Experts teach you without 
books or classes. They guide you every step of the 
way with individual attention. You do the actual work on real 
full-size machinery in full operation. Take motors for instance. 
Instead of learning from books and charts—you actually build 
motors, You can’t help but know all about them, Anyone can 
learn this fascinating way. 


No Experience Necessary 


That’s how my methods makemen master electricity in 12 won- 
derful weeks. You don’t need experience—Coyne training starts 
from the very beginning. You don’t need advanced education 

-you learn by doing. Age is no handicap —Coyne students 
range from 16 to 40, 


Triple Your Earning Power 
I don't need to tell you about the opportunities in Electricity. 


They are too many and too amazing to mention. Ordinary jobs 
run from $50—$75—$150 a week. And Coyne training leads to 


the biggest positions. 
ELECTRICAL 


COYNE scHoo 


H. C. LEWIS, President - ESTABLISHED 1899 


500 S. Paulina St., Dept. 10-53, Chicago 


Many Coyne men are making up to $600 a month. 
Demand for Coyne men often exceeds the supply 
Our Employment Bureau secures dozens of positions weekly. 


EARN WHILE YOU LEARN 


We help many students to secure part-time jobs to 
earn a good part of living expenses while learning. 


RAILROAD FARE to Chicago Allowed 
Right now I am including railroad fare to Chi- 
cago and complete courses in Radio, Aviation, and 
Automotive Electricity without extra charge. 


All Details Sent Free 


This school is 30 years old—Coyne trainingis tested 
— proven beyond all doubt —endorsed by 

electrical industry. You can find out every- 

thing absolutely free. Simply mail the 

coupon and let me send you the big, free 

Coyne book of 150 photographs—facts— 
jobs—salaries—opportunities. See what 

Coyne training can do for you in just 

90 days! This does not obligate you. 

So act at once. Just mail coupon, 


Get this Free Book 


H. C. LEWIS, President 
COYNE ELECTRICAL SCHOOL, Dept. 10-53 
§00 S. Paulina St., Chicago, Il. 
Dear Mr. Lewis: 

Without obligation send me your big free catalog and all details 
of Railroad Fare to Chicago, Free Employme nt Service, Radio 
Aviation and Automotive Elcetrical Courses you are including 


and how many “‘earn while learning.”’ 


Name 


teeneee 


City. oe 
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They Told Him Salesmen Were Born’ 


But Now He Makes 10000 a Year 
...Lhanks to This Little Book 


T was just a little free book that made the difference be 
tween kd Pinkham and the rest of the men in our shop. 
Nobody ever imagined that Ed would land, even in the 

$5,000-a-year class, let alone be making $10,000 before he 
was thirty. Ed didn’t know himself the abilities he had in 
him as a money-maker. 

But one day, a strange occurrence changed his whole life. 
During his lunch hour Ed started to read a little book he 
had brought to work with him. 

“It’s a book called ‘The Key To Master Salesmanship.’ 
Bill,” he told me. “It’s the most amazing thing I ever read. 
I never dreamed there was so much in salesmanship. You 
ot ight to send for a copy yourself. It’s free." 

“Huh!” said Luke Jones. ‘“‘Does that book tell you how to 
become a salesman?”’ 

“It sure does,”’ replied Ed, enthusiastically. 

‘Don’t waste your time,’ advised Luke. “You can't 
learn how to be a salesman. A fellow has to be ‘born’ that 
way to be a good salesman.’’ 

Ed just smiled at that, but he said nothing. Soon after 
ward he quit the shop, and we forgot about him. And then 
last night, I met Ed again—driving a snappy new sedan and 
dressed like a million dollars. 

“For Pete’s sake,’ I said. ‘“‘What are you doing nowa- 
lays, Ed?”” He smiled. “City salesmanager for the Steel 
Castings Company,” he told me. “‘What are you doing?”’ 

Still at the shop,’’ I replied. ‘“‘But what I want to know 
is, how do you come to be salesmanager for Steel Castings? 
They’re one of the biggest firms in the business.” 

Ed smiled again. ‘‘Remember that book on Salesmanship 
that Luke Jones was kidding me about one day? Well, when 
I finished my Salesmanship training the Association I took it 
from gave me a choice of twenty-two jobs through their Free 
Employment Department, and I took a position as salesman 
for Steel Castings Company. They made me City Sales 
Manager three months ago at ten thousand dollars a year.”’ 

“Good night!" I said. ‘“‘And Luke and I are still punching 
the old time clock!"’ 

Ed looked at me seriously. “See here, Bill,’’ he said. 
“Are you sport enough to risk two cents that you can do 
as well as I did? Then spend the two cents to write to the 
National Salesmen's Training Association tonight and get 
their free book. Then take their course. When you have 
your diploma, their Free Employment Department will help 
you get a good sales job—every year they have calls for over 


50,000 salesmen. Not only will they help you get the job 
but they give you an iron-clad money-back guarantee that 
you must be satisfied with the training received—or they 
refund your tuition! 


FREE -- TO EVERY MAN 

A book—but what a book! Just seven ounces of paper and 
printers’ ink—but it reveals facts and secrets that have led 
hundreds of men to success beyond their fondest expecta- 
tions! See for yourself -FREE—why ‘The Key To Master 
Salesmanship”’ has increased the earning capacities of thou- 
sands, as a direct result of their reading it! You'll know then, 
how J. H. Huppert of Michigan learned from its pages the 
secrets that enabled him to make $525 in one week. You 
can understand how it helped A. A. Fidler of Alabama to 
raise his pay 700°%. Learn for yourself the REAL TRUTH 
about salesmanship. You do not risk one penny or incur the 
slightest obligation. And since it may prove the turning 
point in your career it is certainly worth your while to fill 


out and mail the coupon below. Do it now! 
NATIONAL SALESMEN'’S TRAINING | Ee 
ASSOCIATION, y = 


A-702, N.S. T. A. Bldg Tk 
Chicago, III. 


Now Sent FREE 


Dept. 


| Dept. A-702, N.S. T. A. Bldg., Chicago, Iil. 


| copy of “The Key To Master Salesmanship,”’ inc luding 
details of your FREE EMPLOYMENT Service. 


Without cost or obligation please send me my free | 


Name 
Address 


| City State 


ys 


Occupation 





oon 


Thank You jor Mentioning Modern Mechanics and Inventions for January When Writing to Advertisers 





Aviation 
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Dirigible Has “Vacuum Cleaner” Drive 
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Novel Filling Stations for Airplanes 
Small Dirigible Tows Glider 

Flying Ambulances Win Favor 


Plane Talk Department - 
Edited by Major H. H Azaeld 


One Man Tends 400 Airplanes 
Blindfold Tests for Pilots 


For the Radio Fan 


Behind the Scenes With Television . 
Radio Makers Find New Uses for Sets - 118 


Sparks From the Radio Editor > » + SRR 
Edited by L. B. Robbins 


Short Wave Adapter Made from Tube Base 120 
Standardized Hook-up Beard Sieuplifes 

Set Building - - 121 
Parallel Switch for B Denes Charging ~ 322 
Straight Lining Old Variable Condensers - 123 
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Home Talkies New Television Promise 169 


For Craftsmen, Young and Old” 
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Parts 


Amateur Electrician 


Edited by Theodore Allen 
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Four-Volt Model Boat Motor 
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Edited by A. Neely Hall 


Reflectoscope Projects Pictures - 
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No Gear Shifting in This Car 
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Motor Truck Runs on Coal 


Motor Mechanics 
Edited by Rey F. Rune 
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Mailing Tube Gauges Bit Depth 
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Home-Made Rubber Hammer 

Wood Planing Kink - - 

Stove and Barrel Make idiatinen 
One-Man Wire Fence . 
Dust Cap for Wagon Hub 

Watering Trough from Oil Barrel 


Snow Removers for Home Sidewalks s-. lt 


Hints on Fireplace Construction 
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French Prison Makes Riots Impossible 
Beryllium Foreseen for Aircraft 
Realistic Models Exhibited 
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Post Holes Dug by Swift Machine - 5 — 
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Glasses for Color-Blind Eyes 

Postcards Made From Cancelled Sites 
Carrier Pigeons Trained for War Messenger: 
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“Sliver” of Real Estate ee 
California Wages War on ham : 
Mercy Bullets Drug Wild Animals 
Mechanical Light Symphonies . 
Teletypewriters Trail Eastern Crooks 
Typesetting by Telegraph 

How a Fish Changes Color 

Measure Tiniest Organism 

Moon Has Effect on Icebergs 


New Mechanical Inventions 


Rangefinders on Merchant Ships 

Water Power Generator Floats on Stream 
Vibrator for Grid Players a 
Boys Build Aerial Railway 
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Who Elae Wank aP\G DAY JOB 
e 

Thousands of Cooke Trained Elec- DPQ, FL FA i R IC] TY fo 

trical Men are making $3,000 to a 


$5,000 a year — $60 to $100 a week rig 

— some even more. They prepared for their fine jobs in spare time only. Now 
look at them — Big Pay Men, successful, —— on the road to fortune. Who else wants 
quick success — who else wants Big Money in Electricity — who else wants to quickly = goodby 
forever to hard work and small pay? Do YOU? Then act at once — mail the coupon today sure! 





Lo a 
Jumps from $25 to $100 . Big Pay for Woelkers 
“From $25 a week grocery clerk , “$450 a month is what I now make 
to $100 a week electrical con- with the help of L. L. Cooke’s 
tractor is my record since enroll- ” great electrical training.”” Leo 
ing.” J.C. Kotheimer, 1808 So. ; : Woelkers, 1332 Jefferson, Scran- 
Tth, Louisville, Ky. ' ton, Pa. 


| poy Electricity with the famous tried 


and proved “Work Sheet and Job Tick- 
et” Method. It’s just like actual shop ex- 
E : 2 perience. Yet it’s all done right in your own 
Huvert Gets $100 a Week home with abig complete outfit of apparatus Own Shop Pays 
“I was a $30 a week truck driver given to you without extra cost. And it 3 “You taught meall I know about 
— I —y by Now done in your spare time — without quitting Electricity. Last month I made 
average $90 to $100 a_ week r ie i i 4 vy. $675 in my new shop — I used to 
easy.”” C. H. Hubert, 460 Cherry yourP escent job wed losing - single hour “—s get $15 a week.” J. E. Ritch, Rt. 
St., New York. You don’t need previous experience or higher edu- No. 3, High Point, N. C. 
cation. If you can read and write, that’s enough. 
This famous training is as simple as A, B, C. Don’t 
confuse it or compare it with any other Electrical 
course. There is nothing like ““Cooke Training” any- 
where. Big electrical men praise it — employers 
endorse it. That’s why the “Cooked Trained Man is 
the Big Pay Man Everywhere and Always’”’. 
Electricity needs you, wants you, and will pay you 
well. Get ready now for a fine job in this Big Pay 
Field. Get started now under the famous Money 
Back Agreement with the same methods that have 
put thousands of men no smarter than you on Easy 
Street. Act today to get Big Pay ; 
: Mail coupon for Big FREE BOOK “The Secrets 
.- of Success in Electricity”, a brilliant story of Op 
Now Makes $12 a Day portunity for you. Get it—mail the coupon NOW. $80 a Month Increase 


. pest Gnecge whenlI _— L a. COO ix E SCHOOL OF “In five Fame OA Rented ate 
ed. was a la rer at smal! pay. "J VY earnings Dy over a month. 
Now I make $12 a day.”” Robert aikonas ELECTRICITY am $1000 a year better off by 


Korns, 203 S. Maple, Newkirk, The Cooke Trained Man is the Big Pay Man taking your Course.” Martin 
Herman, Box 598, Drumheller, 


Oklah a ° 
ws Dept. 681, 2150 Lawrence Ave., Chicago, Ill. Alta, Canada. 
3 The MAN WITH 50,000 FRIENDS | Bent, cet. 2150 Tiere aoe Eneineet: is 


Thisis L. L. Cooke, the man with 50,000 friends, : an » FREE and fully prepaid. your book ‘“Secrets of 
because he has been so successful in training gta ns ee. F am “ai ey Nr Home Study 
men for Big Pay Jobs in Electricity. Inallthe | Course in Electricity. 

world there’s no training like his. That’s why 
his “boys”’ get the Big Jobs and Big Money. | Name ——____ 
And now he wants to train YOU fora Big Pay 
Job too. Find out what he can do for you. 
Mail the coupon for his great book today. City 





Address 





State 
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LET RCA INSTITUTES START 





YOU ON THE ROAD TO.... 





SUCCESS" RADIO 


Station 
Mechanic 
$1800 to 

$3600 
a Year. 


Radio needs you. . . That’s why the entire 
Radio industry is calling for trained men. 
Radio is thrilling work ... easy hours, 
vacations with pay and a chance to see the 
world. Manufacturers and broadcasting 


Radio Mechanic 
and Inspector 
$1800 to $4000 
a Year. 


Land Station 
Operator $1800 
to $4000 a Year. 


stations are now eagerly seeking 
trained RCA Institutes men. 
Millions of sets need servicing... 
thousands of ships require experi- 
enced operators... Never before 
was there an opportunity like this! 


This is the Only Course Sponsored 
by Radio Corporation of 
America 
RCA sets the standards for the 
entire Radio industry ... The 
RCA Institutes’ Home Laboratory 
Training Course enables you to 
quickly learn all the secrets of 
Radio . .. In your spare time you 
can obtain a thorough, practical 

education in Radio. 


You learn Radio by actual experi- 
ence with the remarkable outlay 
of apparatus given to every stu- 
dent. That’s why every graduate of 





For the added convenience of stu- 
dents who prefer a Resident Study 
Course, RCA Institutes, Inc., has 
established Resident Schools in the 
following cities: 

New York . . . . 326 Broadway 
Boston, Mass. . 899 Boylston St. 
Philadelphia, Pa. . 1211 Chestnut St. 
Baltimore, Md. 1215 North Charles St. 
Newark, N.J. . . - 560 Broad Se. 
Home Study graduates may also at- 
tend any one of our resident schools 
for post-graduate instruction at no 
extra charge. 











RCA Institutes has the experience, 
the ability and the confidence to 
hold a big-money Radio job. 


Graduates of RCA Institutes Find 
It Easier to Get Good Jobs 


Students of RCA Institutes get 
first-hand knowledge, get it quick- 
ly and get it complete. Success in 
Radio depends upon training and 
that’s the training you get with 
RCA Institutes. That’s why every 
graduate of RCA Institutes who 
desired a position has been able 
to get one .. . That’s why 
graduates are always in big 
demand. 


Study Radio at the Oldest and 
Largest Commercial Training 
Organization in the World 
Send for this Free Book... 
“Success in Radio for You!” 
eee ee «+ OF Step in at one of 
our resident schools and see for 
yourself how thousands of men 
are already on the road to success 
in Radio. Remember that you, 
too, can speed up your earning 
capacity ...can earn more moncy 
in Radio than you ever earned 
before. The man who trains today 
will hold down the big-money 
Radio job of the future. Come in 
and get this free book or send for 
it by mail. Everything you want to 
know about Radio. 40 fascinating 
pages, packed with pictures and 
descriptions of the brilliant oppor- 
tunities in this gigantic, world- 
wide money-making profession. 


SEND FOR IT TODAY: 


Clip this Coupon NOW! 





RCA INSTITUTES, Inc. 





Dept. M.M.-1, 326 Broadway, 
New York, N. Y. 


Gentlemen: Pleasesend me your FREE 
50-page book which illustrates the 


RCA INSTITUTES, INC. brilliant opportunities in Radio a 





describes your laboratory-method of 
instruction at home! 
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ae par ay JIFFY INDEX in These Five 
— i aa |e | New Big Auto Books Makes 


ess in 


a 4 @ =6AIl Facts Instantly Available. 
way <=4/ 1 Find Anything You Want To 


abe | % =©6©6©Know in a Moment in This 
1 big ! 7 = F Latest Edition 


t and - — : = 
7 ippe 
ld Repair any auto fault, learn how now. Don’t miss a word of our free shipment 
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“hes You can do it easily in this new simple offer. bong — have to. oe 2 
fou!” 6 . iI ° —we ship without receiving one penny. 

way. These five big automobile booxs are 
ne ot the most interesting, the most practical 
= i : earn All About Autos 
shan books we have ever published on automobile con- 
ease struction, operation and repairs. Brimful of facts, Get these five big books on this liberal offer and 
you, photographs and explanations so easy to under-  jearn all the things you want to know about autos 
ring stand that anyone can learn how to repair auto —carburetors, engines, springs and spring suspen- 
oney faults in almost no time. Over 2,000 pages full of sion, brakes, 4-wheel drive, lubricating system—all 
arned diagrams, data sheets and everything eise needed are fully covered. These complete and comprehen- 
today to make anyone an authority on automobiles. — — “7 yours if you a re this easy 
joney Whether you want to qualify as garage plan. Send for a set now. Fill in the coupon. 
ne in 


owner, auto repair expert or merely FIND FACTS QUICKLY 


wish to know how to keep your own REPAIR ANY AUTO f the best things about these money making 
A 1 





d for 


int to i 

“ of ° ° . books is the Jiffy Index, which puts vital facts at 

ating car 100 - efficient, you will recognize With tt — k A our finger tips. You don’t have to read the books 

and the amazing value of these five big don’t neve to worry about eter Me ng nave to spend long hours _ over 

q > a er Index mnables yo te mut your finger 
ore books, especially on our auto troubles. Illustrations F rm a “ anand in jifts 

PP are so clear and explana- s ; y 


orld- tions are so simple that 
sion No Money Offer anyone can understand DON’T HESITATE 
: them. All phases of auto- The no strings to this offer—it means just 
? mobile engineering fully wha iys. Send name and address on the coupon 
A very liberal plan of distribution brings these covered. Engines, chassis, ar il five big books—the complete set—will 
to you for examination without one cent of carburetors, ignition sys ve sent you for examination. Remember, one fact 
payment to us. We don’t ask a cent of you, but tems, transmissions, dif- ulone which you can find in these books may save 
ship the books free. Look them over, read them ferentials—in fact every you an expensive repair, or help you to a better job. 
much as you want to, note the splendid phot« part of a modern auto- 
graphs and drawings, and then if you decide you mobile explained from the FOR FREE OFFER USE COUPON 
ant them, send only $2.00 and then $3.00 a month standpoint of theory and 
until only $24.80 is paid. That is all Nothing practice. American Technical Society, Dept. A-1320, 
to pay us. There no further obligatlor Drexel Ave. at 58th St., Chicago, III. 











look at the five big auto books—send them on 
I will pay the few cents delivery charges. If 


American Technical Society you t om : will send you $2.00 when I have had the | 


and then $3.00 a month until the special 


Membership Free f 4 of only s24. 3 paid, Otherwise I will return the 


you You are to include, without charge 
j we include a_ certificate of membership in the American > ting embership certificate in the American Techni- 
Ss i 


Technical Society, which entitles you to free consultation on any 4 
subject relating to automobile engineering. We have over a million 
llars of resources enabling us to get co-operation of the largest hada : | 
tomobile manufacturers and dealers who have furnished us plans Adare 
photographs. This membership, which you get for an entire year —— 
entitles you to consultation with 18 automobile experts, any Employer's Na 
whom will be ready to help you at all times. You can write 
wire any time for special information. Answers will be sent Employer Addr 
ip y nit u c 





. 





ou 
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At last—a quick, 


complete, fascinat- %. 4 — 
ing way to learn % 


Drafting, and learn it , 
right! Experts acknowl- “ ¢ / / 

edge my new, simple, easy > | ty 
“Picture Method” to be %@® 6 


the first new idea in teaching 
% With My Amazingly 


Drafting in 30 years. It’s the % 
most easily-grasped, sound and B: 

sensible plan ever devised for ily, MTT % Easy Picture Method 
Home Study instruction—so clear, *% y | IF YOU EARN LESS THAN 
so interesting, so practical that almost \// $60 A WEEK MAIL THE 
before you know it, you’re through— “@ (K~ COUPON FOR BIG 


have finished—and are ready to go to 


work on a Big Pay Job. (a FREE BOOK 
Learn to Earn—$60 to’  _—* THOUSANDS OF MEN 
$100 a Week % ' NOW EARNING 


*60 0 °100 
A 


4 
That's what drafting positions lead to. And the drafts- ¢ 


man’s never out of work the year 'round—tor he’s the King- + 
Pin of Industry—the man they've got to have. Not a wheel 4 
ean turn, not a brick can be laid, not a wire can be strung, until 4 
the job has first been planned and drawn on paper by a drafts- WEEK 
man. Why don't you get into work like that? Why don’t you ae ol, ( 
be a man they can’t get along without—a Big Pay Man with a r ns, a 
year ‘round Big Pay Job? You can—it’s cope chow you how! - 


I°ll Quickly Prepare You for Drafting 


With my new method, I'll help you get ready for a Big Pay job so 
quickly you will be astonished. Spare time only needed. With my 
method—you_ see how it’s done, and you do it yourself almost 
automatically. It’s amazingly simple— yet so thorough and com- 
plete you learn Drafting from A to Z—lcarn it so you can sit in with 
the best of them on the Jobs that pay Big Money. 


Investigate Promotion Plan Now 

Don't sign up for any training until you've investigated my amazing ? 

new method. Mail coupon for Big FREE Book. See my great Earn- 

while-Learning Plan—see the big Professional Drafting Outfit you [J' o) a am OO), GMO 0% OY 
get at no extra gg gg about > 
my Nation-wide Job Service— K. M. B 

: vr . M. Boyd, Chief Drafting Engineer 
my positive Money Back Agree- L’ L. COOKE SCHOOL OF DRAFTING 
ment. Mail coupon NOW! Dept. 681, 2132-2158 Lawrence Ave. 
Chicago, til. 


This Profession- Send me your book‘* Draw Big Pay in Drafting — 


tell me more about your ‘Picture Method.” 
al Outfit and Job does not obligate me in any way. 
Service Is In- 
cluded-—-NO 
Extra Charge 


in 
— ats 


i ee ee ere ee 


aaa 
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The All-American Team 


Chooses the All-American Skate 
NESTOR JOHNSON 


Alfred M. “*Freddy’’ Dion 
Giarkeon Teck, right 


nse 

“JOHNSONS are the best 
skates I have ever used. The 
shoes give my feet perfect sup- 
port and always keep my 
ankles firm and steady. I have 
such confidence In my JOHN- 
SONS that I never need give 
them a thrught during a 
game.""—Alfred M. Dion. 


**Molly"’ Bott 
Dartmouth, goalie 
“JOHNSONS certainly are 
topnotchers. They fit so per- 
feetly and have such wonder- 
ful balance that they actually 
feel like part of your feet. I'd 
be lost without my JOHN- 

SONS.""—Molly Bott. 


Donnie McFadyen 

Marquette, center 

y game has improved 
greatly since I started to use 
JOHNSONS. Goals come 
easier, skating is faster, and I 
feel more at home on the ice. 
There is something about the 
runners... @ lifelike feeling 

. that cannot be ! aoe he 
any other skate.’ D 
MeFadyen. 


There is only ONE JOHNSON skate... 











There’s no argument. The All-American 
Hockey Team unanimously selects JOHN- 
SONS as the All-American Skates. A great 


tribute from great skaters, but JOHNSONS 
richly deserve it. They have made the game of 
hockey what it is today—‘“‘lightning on ice.’ 


Years ago, Nestor Johnson perfected the 
first pair of tubular skates ever made in the 
United States or Canada. Almost overnight 
these new skates took the country by storm. 
They were lighter, handier . . . had more life 
and vitality than the old style flat steel 
skates. They revolutionized skating . .. made 
it a finer, faster, safer sport. Hockey and 
racing took on lightning-like speed. Ordinary 
ice skating rose to new heights of popularity. 


Today JOHNSONS are the finest skates 
you can buy. They give the proper support 
to your ankles and arches. And you will be 
really surprised to find how much easier it is 
to skate on genuine JOHNSONS. The fine 
Vanadium Tool Steel Runners. . .“‘Diamond 
Tested” to prove hardness... have a sharp, 
razor-like edge that makes skating a new 
pleasure. To get this wonderful skating, 
be sure to ask for and insist upon the 
original and genuine JOHNSON Skates 
and look for the full name NESTOR 
JOHNSON. 











Bobby Giddens 
Harvard, right wing 
There is a ruling at Harvard 
which prohibits u in dereri adu- 
atesfrom publicly endorsing 
a product. However, it is 
known that Bobby Giddens 
regards JOHNSONS as the 

real All-American skates 


W. H. “Ding’’ Palmer 

Yale, leit wing 

Yale, too, prohibits endorse- 

ment of products. But it goes 

without saying thé at Ding 1 Dp 

mer knows that no ther 

skates can take the pla ce .. 

JOHNSONS on the h 

rink 


John G. Jones 
Princeton, left defense 
“My JOHNSONS are my best 
friends. ‘Wings of Steel’ cer- 
tainly describes them accu- 
rately. You can easily tell that 
the runners are made of the 
finest Vanadium steel by the 
way they take hold of the ice. 
And I have found that they 
Stay sharp longer than other 
skates. HNS 3 never 
fail a hockey player "—Joln 

G. Jones. 


to be sure of the genuine, look for the full name NESTOR JOHNSON 


JOHNSONS are made in Hockey and 
Racer styles for boys and girls, men 
and women. Hockeys for general skat- 
ing; Racers for speed skating. 
NESTOR JOHNSON 
ORTH STAR 
Aluminum Fish aiiehiin 
$10.00 per pair 


\ Nickel Plated. pre shoes 
$12.00 per pair 





a a NCES 
NESTOR JOHNSON FLYERS roe eee 
Aluminum Finish, with shoes pou. —* . with shoes 
; $7.50 per pair * $10.00 per pair 
Nickel Plated, with shoes Nickel Plated, with shoes 
$8.50 per pair $11.00 per pair 


The Collegiate 








NESTOR JOHNSON MFG. CO. 
1910, N. Springfield Ave., Chicago, Ill. 


Please send this year’s catalog showing the com- 
plete line of JOHNSONS. 


Name 








ee 


es 
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Gets Job as 


abled me to secure 
&® position as 
triwmes withthe 





; Now “it’s easy to break 
into DRAFTING, Building 
Construction, Architec- 
ture, Electricity and 
Manufacturing 


It is surprising how /it#le training is often 
necessary to advance one step in position and 
salary. Men tn building trades come to us for 
mechanical drawing. or blue-print reading 
and find themselves ready in afew months for 
better-paid positions in architects and con- 
tractors 01 Mechanics, after learning one 
or more drafting subjects, find themselves 
equipped to draw plans of machinery and 
products. Now, you need not obligate your- 
self to several years of training costing hun- 
dreds of dollars—instead you can fit your 
training to your present needs—you can go 
after one promotion at a time. 


Short, Low-Cost Units 
of Home Training 


Mechanical Drawing $32.88 
Blue-print Reading 5.96 
Architectural Drafting 12.44 
Building Superintendence 26.12 
Heating, Ventilating, etc. 24.28 
Contracts, Specifications 4.68 
Estimating 11.96 
Strength of Materials 14.96 
Structural Steel Drafting 8.96 
Masonry & Reinforced Concrete 48.60 
Steel Construction 45.36 
Machine Drafting 43.26 
Machine Design 13.32 
Electrical Layouts 26.00 


Life Membership 


One registration fee of $10 makes you a life- 
member of the American School, and permits 












































shown above. 





long as you live, at the nominal tuition cost 


~\ 





you to take any home-training you need, as ] 





Now Junior 
Pp tsman 
“T am very well satisfied with - “Thave obtained a 
the results of your and my efforts ‘ position as a junior 
to get me : job in the draftin draftaman with the 
rooms of the Michelm: — Stee Muncie Oil Engine 
Construction Co., cy. The Jo. I appreciate 
gentleman there spoke highly ot poureid | in obtain. 
your correspondence courses. Position 


Marcus Linse, very much” 
Janvers, Il! Maurice N 


Bareham 
Muncie, In 


Draftsman with Steel Co. 





Who Else 


wants a good 








Drafting Job? 





URING the past few months we have placed HUNDREDS 
of former clerks, mechanics and beginners in fine positions 
-with Contractors, Architects, and in big manufacturing 


plants. (Read a few typical letters above.) 


These men came to us because they were dissatisfied with their 
earnings and with their future prospects. Now they are doing 
work they like—making good money—and have a real chance 
to advance still farther. 
If you are trying to solve a similar personal problem, we invite 
you to get in touch with us. We’ll be glad to tell you how you, 
without risking a penny 


too, can get a well-paid Drafting job— 
of your money. 


Why we recommend DRAFTING 


We believe it will pay you to investigate Drafting. Many of our most sue 
cessful Contractors and Engineers STARTED in the Drafting room. Tha 
opportunity to get to the top—to meet big men—to take charge of important 
projects is the best feature of Drafting. 

The work is interesting and pleasant. The hours are easy. You work with 
a wonderful bunch of fellows. Salaries range from $35 to $50 a we 
beginners, up to $100 and more a week for experienced Draftsmen. 

One man puts it this way: “I really didn’t know exactly what Draf 
was. I thought it required artistic talent and a high school or college educa- 
tion. I was much surprised to find it wasn’t any harder to learn than my 
former trade of plastering.” 


Promotion for Office and 
Factory Workers 


If you’re a shop man you can realize that the man 
who makes the plans is a step above the workman 
who follows the blue-print. If you're a clerk you 
know that copying figures all day cannot compare in 
salary or responsibility with creating designs and 
plans of buildings, machinery, or the products of 
industry 

How are you going to get away from routine work 
—how can you even get a $10 a week increase in pay 
—how can you get into a line where there is a real 
future? Let us show you that Drafting offers you al! 
these things—in less time, and with less effort tha School 
any other line. Dept. D-133 


oo Ave. & 5 
FREE--Drafting Book s.c-.-"**" 
* 


& Please send FREE and 


The American 


Over 70,000 fine Drafting positions have m 
been advertised in the past year. Elec _ al ? without obligation 160-page 
Architectural, Mechanical, Structural and - Rook . se tele 
Automotive lines, all need Draftsmen. Here @ Book and your offer to helj 
is one of the biggest flelds you can me get a Drafting job a 1 
get into. Get our free 160 page book as I am ready for 
and see how easily you can learn 

and how we heip you get a well-paid 

position as soon as you are read) 

for it. 


The American School .- 


Dept. D-133, Drexel Ave. 
58th St., Chicago, I. I City 





_— 
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WS .—fis TRAINED MEN 


PARKS training 
will assure your 
SUCCESS « « « « 


RIGHT now—today—there are literally 
thousands of unfilled big-paying jobs 
in the fascinating aviation industry, 
awaiting men with the right training! 

The supply of skilled, thoroughly 
trained airplane and engine mechanics is 
pitifully smaller thanthe demand. Here's 
opportunity for you—a ready-made 
chance to step into the most profitable 
and attractive type of job. 

But— you must be trained before you 
"cash in.” Your success will depend 
directly upon the kind and thoroughness 
of your training. Parks Air College (the largest 
civilian aviation school in the world) is equipped 
togive you exactly the training you need. 

Every instructor at Parks is a seasoned practical 
expert, licensed by the United States Govern- 
ment, and sincere and conscientious inhis desireto 
sive you complete, painstaking instruction. The 
equipment at Parks is the most modern of its kind. 
Here you willobtain practical working knowledge 
of the famous engines and planes of the world. 
You will learn how to build and repair planes, 





PARKS AIR COLLEGE eee 


Room 180 « 634 North Grand Avenue 
ST. LOUIS « « MISSOURI 


You will graduate from the Airplane and Engine 
Mechanics School fully equipped to command a 
big-salaried job. Parks graduates are in great and 
constant demand—because aviation executives 
know that Parks training is the finest, most thor- 
ough of its kind. Many Parks graduates are head- 
ed toward even biggerthings, fortheirtraining and 
ability have qualified them for executive positions 
in transport companies, as airport managers, and 
so on. Sign and send the coupon today and we 
will send you our handsomely illustrated catalog. 











634 North Grand Avenue, St. Louis, Missouri 
Saar <7 a or ol potion 























R. T. i. Oe ET in a lan Sn KEEPS YOU UP-TO-THE-MINUTE ON THE EE 





BRINGS BIG- MONEY JOBS: 


and lifetime success in the newest and fastest growing industry in the world 


R A D I O START AT HOME 


Quick Money NOW 
at new infant Radio industry con- 


To meet the great demand for trained men 

from x. = oo ‘a g"y and Talk- 

: ing Picture field, R. - with the help of 

tinully outerows the supply °T 1 is secking its connections in the industry, has built up 

hundreds of earnest, ambitious men to train an easy, learn-at-home practical plan that 
tofill the jobs that lead to $2500—$3500—$5000 
a year and up. Spare-time work too is waiting 


will prepare you for these good jobs. You 
use fine testing and working outfits and 
everywhere — thousands of dollars to be made 
easily, quickly, in every part of the country. 


TELEVISION 


R. T. I. Job Tickets prepared by men 
who know. It’s easy because clearly ex- 
plained so you can doit—yet it is prac- 
tical, scientific, and makes you an ex- 
pert. R. T. I. starts you making 
Now comes Television out of the experimental radio 
laboratory on the verge of another vast demand for men 
who are qualified to expand it and the R. T. I. “3 in 1” 
Home Trainingin Radio, Television and Talking Pictures 
offers you big opportunity in this magic new field. 


TALKING PICTURES 


stepping you up and up in the Big- 
Pay class. 
. . 
NOW is the time 
The vast sweep of Talking Pictures through the larger cities 
is about to cover the country, creating more and more jobs that 
raust be filled by men with such training as R. T. I. gives 


Never before in the history of 
R.T.1. Famous “3in 1” HomeTraining 


the world has there been such 
hRadio—Television — Talking Pictures 


opportunity for ambitious 
men. These great industries 

(Jualifies you easily, quickly and surely for Big-Pay Jobs in RADIO or 

cither of its new and pee-qrewas sister industries—TELEVISION 


offer Big-Money Jobs— 
money-making without 
and the TALKING PICTURES. Your age or pre- 
vious experience do not matter. 


limit—all available tomen 
and boys who are far- 
LetF.H.Schnelland theR.T.I. 
Advisory Board Help You 


ae eae “to get in 
on the ground floor’ — 
right now—and R. T. 
Mr. Schnell, Chief of the R. T. I. Staff. is one of the 
ablest and bestknown radio men in America. He has 
twent roe of Radio experience. He was the first to 
3 





- makes it easy for 
you to get in. Send 
for the big Free R. 
T. L. book. 

establ two wey amateur communication with Europe. 

FormerTraffic! Manager of American Radio Relay League. 

Lieutenant Commanderof the U.S. Naval Reserve. In- 

ventor and designer of Radio AR, Consultant 

Engineer to large Radio manufacturers. 

Assicting him is the R.T.1I. Advisory Board. composed of ao 
prominent inthe Radio industry — manufacturing, broadcastin 
= ineering and servicing. All these men know Radio and will 

elp you succeed in their eid. 


1 Dept. 681, 


| Name 


! 

———__—_____——- ——_—_—_—— — 4 Address 

R. T. t. TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFITABLE i 
PART TIME OR FULL TIME BUSINESS OF YOUR O } City 


F. H. Schnell 


R. T. I. 











rest 


GALVEN 3 SFG 5 con. 047 W. Hare 





RADIO SERVICE MAN 

ey able of servicine © “ 
see ie ok rodeo. Apply Mon. oF 7 
eT = 


G41 N. Michiga*"- 





RADIO T ESTt RS 
don A.C. 
valify. € 


- 
and balancers, em 
ws ' 


Grovehill 0600, 
Owl W. 65th-st 


Makes $25 a Day 
Floyd Knisely, Box 91, St. Joe, lad. 


00 Extra jo, Twe Sonthe 
Noffsinger, R. » Green- 
ville, Ky. 


$60 a Week—Now a $10 Raise 
Fred E. Kiemann, Box 8, Lisle, ill. 


Big R.T.1. Book FREE Now 
=Use the Coupon! 

Just fa . the coupon. Our wonderful 

REE bx “Tune In On Big Pay thee 
is arate! book like it. You will be 

ued with its Gee pages—its amaz _ 

z evide ce é 








tunities for you i Radio- — RIGHT Now! 
Send for it immediat 


RADIO & TELEVISION INSTITUTE 


Dept. 681 
4806 St. Anthony Court, Chicaco 


TRADIO & TELEVISION INSTITUTE 
4806 St. Anthony Court, Chicago 
§ Send meFree and prepaid your BIG BOOK 
i“Tune In On Big Pay” 
ithree-in-one Home Training (without obligat 
ting mein any way). 


uur 


and full details of ) 
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J take your place in 


44 


ky Do S@- “EASY TO START’ 
“ELY YOURSELF” 


LET THIS WORLD-WAR 
FLYER TRAIN YOU 


otis: OBERTL. 
Seo in. dhe Seulaihen tteseng of te MA F OR R ) % 


World War. He is now devoting 


himself to helping men get the ‘fz i 
right start in Aviation. Let him ) 2p 3 W/ ~— S. 
train you for this great new in- 2 ays. ee 


dustry and your future in Avia- 


Sekimaonas _¢ GET YOUR GROUND SCHOOL 
ro dt Sours Unser ea INSTRUCTION AT HOME 


an idea to a real future ahead of you, 

you should be under 48 years of age My home-study course is compiled to prepare you in the fundamental knowl- 
to make your start. If you are under edge of Aviation necessary to rapid progress. Without leaving your present 
that age just mail the coupon and I will job or spending a lot of money, you can, in a few short months, complete 
tell you just what I can do to help you my home-study course and equip yourself with a solid foundation of Aviation 
get _into this fascinating - big pay field. knowledge required before flying, or filling any well-paid ground job. 


MY GROUND SCHOCL COURSE ENABLED I'll Help You Get a Good Paying Job 
Rickels to Solo in 7 Hours---at a Big Saving I train men right along for jobs as mechanics, riggers, 
Dear Major: Your excellent advice prevented me ay 
from taking up Aviation the wrong way when I electricians, welders, plane and motor inspectors, 
wanted to learn flying first. After I had eompleted | port operators, radio experts, aerial phot 
your ground course, which thoroughly preperei ‘ve | Fi . 
in the principles of flight, I was able to sole ir | ‘ransport managers and salesmen. Due to ¢ 
a ek 5 yh BBY = for trained men it is easy for me to give 3 

Sincerely, WM. C. RICKELS. ent RemstEneS. 














| FORMER pueTees Areas —w MANAGER 





F BIG COMPAN 

Dear Major: wr... main thing bout your individual method 

of instruction is that you not only gave me a thorough know!- 

edge of Aviation, but you also showed me how to capitalize on 

what I learned. I am now General Manager for Internationa! 

Air Surveys and making three times what I ewer earned 

before. I will always be a booster fur your method of training 

FLOYD PROTHERO. 

_ 3 oe : * *  - y oa Mi : R R il £ j 7 : 
bere ie ge zt ag ‘ ajor R. L. Rockwell, Dayton School of Aviation 
“x: : Desk A-2 onan Ctio 
ppor- 
owt 


 GROUNT cs Matt Coupon for Sp 
a . FAR 4 BIGFREEBOOK «= 


icago 
OK . . Major R. L. Rockwell, 
—_ If you have not the ready cash for flying in- nse Schoo! t Aviation, 


ligat- struction after completing my home study I Desk A-2, Dayton, O. 
course, I will help you get a job at a hangar Dear Major: Please send me your FREE 


, . . ND YOUR RE. 
where you can pay for your flying instruc- Oe ee eS OTTION OFFER T AM NOT OBLIGATED. DE 
tion out of your ground job earnings. But, 


Name 
whether you pay for your flying instructions J a gdress 


- or earn it, the important thing is to get p Town State Age 
started with your preliminary training at once. ee oe 





De — 
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‘ A Fascinating New Way 
To Make Money 
Through The Arts. 


free of extra cost 


Our amazing new plan tells how you can get 
every one of the beautiful gift-wares illus 














trated here with all instructions for decorat H 
ing. Mail coupon for Free Book and Offer. ‘ 


Here’s a wonderful way to get 


Want Some it. Our beautifully illustrated 
Money ? _ bok tells how. It tells all about 


our new methods of art decora 
tion, art treatment, and how anybody can _ learn 
without previous experience. It tells how you can get 
the full assortment of gift-wares and objets d'art 
shown on this page without one cent of extra cost, 


p . $ 
how we start you with this assortment and set you a 
up in business. Contains page after page of color Sp 
illustrations of what you can make and sell. You “Re 


can make good money and this book is— 


F R E E Our system is amazingly easy to learn —y 





and the profits are larger than in al- Sets 
most any other business. You can Ear! 
produce beautiful objects almost from the start. Best of all you | 18 
don’t have to know how to draw for we show you the fam Ha’ 
“3-Step Method.” Begin making money now! All supplies 
sent by us with instructions and many have made from $10 to 
$25 a week. Many society women do this work for their ow 
amusement. But either way—pleasure or profit—it’s the m 
delightful home work you can imagine. Don’t miss this opp 
tunity to get all these gift-wares free of extra charge. S¢ 
now tor your copy cf this valuable book. It’s FREE. 
FIRESIDE INDUSTRIES ” 
Dept. 142-A 
ADRIAN, MICH. oe 
“Iv 
belie 
| large 
ys equi 
ireside shop 
Industries west 
oper 
ar 
Dept. 142-A alias 
Adrian, Mu Fra: 
7 922 
r Gentlemen: Send me tree San 


47 book and complete plan 
making money. 


Name 


.lddress 
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[| Will Ti ‘ain You 


$375 One 

Month in 
Spare Time 
“Recently I made 
$375 in one month 
in my spare time 
installing, servic- 
ing, selling Radix 
Sets.” 
Earle Cummings, 
18 Webster St., 
Haverhill, Mass. 


a 2 


oe, 


$450 a Month 
“I work in what I 
believe to be the 
largest and best 
equipped Radio 
shop in the South 
west and _ also 
operate KGFI. I 
am averaging $450 
a month.”’ 

Frank M. Jones, 
922 Guadalupe St., 
San Angelo, Tex. 


If you Ra rning a penny less than $50 a week, 


send for my book of information on the opportuni 
ties in Radio. It’s FREE. Clip the coupon NOW. 

A flood of gold is pouring into Radio creating hun 

dreds of big pay jobs. Why go along at $25, $30 
or $45 a week when the good jobs in Radio pay 
$50, $75, and up to $250 a week? “Rich Rewards 
in Radio” gives full information on these big jobs 
and explains how you can quickly learn Radic 
through my easy, practical homestudy training. 


Salaries of $50 to $250 a Week 
Not Unusual 
The amazing growth of Radio has astounded the 
world. In a few short years three hundred thou 
sand jobs have been created. And the biggest 
growth is still to come. That's why salaries of 
$50 to $250 a week are not unusual. Radio sim 
ly hasn’t got nearly the number of thoroughly 
ained men it needs. 
You Can Learn Quickly and Easily 
in Spare Time 
Hundreds of N. R. I. trained men are today 
aking big money—holding down big jobs—in 
the Radio field. You, too, should get into Radio 
You can stay home, hold your job, and learn in 
your spare time. Lack of high school education 
or Radio experience are no drawbacks. 


Many Earn $15, $20, $30 Weekly 
on the Side While Learning 


I teach you to begin making money shortly after 
you enroll. My new practical method makes this 
possible. I give you SIX BIG OUTFITS of Radio 
parts and teach you to build practically every type of 
receiving set known. M. E. Sullivan, 412 73rd St., 
trooklyn, N. Y., writes, “‘I made $720 while study 
ing.”” G. W. Page, 1807 21st Ave. S., Nashville. 
Tenn., “I picked up $935 in my spare time 
while studying.” 


Your Money Back if Not Satisfied 


My course fits you for all lines—manufacturing, sell 
ing, servicing sets, in business for yourself, operating 
on board ship or in a broadcasting station—and many 
thers I back up my training with a signed agree- 
ment to refund every penny of your money if. afte 
mpletion, you are not satisfied with the lessons and 
instructions I give you. 


Act NOW---64-Page Book is FREE 


Send for this big book of 
Radio information. It has put bbc) 
hundreds of fellows on the road ¢, 
to bigger pay and success. Get 
it. See what Radio offers you, 
and how my Employment De- 
partment helps you get into 
Radio after you graduate. Clip 
or tear out the coupon and 
mail it RIGHT NOW 


J. E. SMITH, Pres., Dept. OAH 


National Radio Institute 


Washington, D. C. 


wae 


. v 
loyment Service to all Graduate 








| 3o0f the 100 you 
lcan build you 





| Find out quick 


about this 


J. Smith, Presiden 

Dept. OAH, National Radio Institute, 
Washington, D. C. 

Dear Mr. Smith: Send me your Free book 
“Rich Rewards in Radio’ giving information 
on the big-money opportunities in Radio 
and your practical method of teaching with 
six Radio Outfits. I understand this places 
me under no obligation. 

Name 

Address 

City 

Occupation 
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Protect Your Ideas 


Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an 
improvement on an old one, you should communicate with a competent 
Registered Patent Attorney AT ONCE. Every year thousands of appli- 
cations for patents are filed in the U. S. Patent Office. Frequently two or 
more applications are made for the same or substantially the same idea 
(even though the inventors may live in different sections of the country 
and be entirely unknown to one another). In such a case, the burden of 
proof rests upon the last application filed. Delays of even a few days in 
filing the application sometimes mean the loss of a patent. So lose no time. 
Get in touch with me at once by mailing the coupon on the opposite page. 


Prompt, Careful, Efficient Service 


This large, experienced organization devotes its entire time and attention to patent and 
trade mark cases. Our offices are directly across the street from the U. S. Patent Office. 
We understand the technicalities of patent law. We know the rules and requirements 
of the Patent Office. We can proceed in the quickest, safest and best ways in preparing 
an application for a patent covering your idea. Our success has been built on the 
strength of careful, efficient, satisfactory service to inventors and trademark owners 
located in every state in the Union. 


NO CHARGE for Information 
On How to Proceed 


The booklet shown here contains valuable information relating to patent procedure that 
every inventor should have. And with it I will also send you my “Record of Invention” 
form on which you can sketch your idea and establish its date before a witness. Such 
evidence may later prove valuable to you. Simply mail the coupon and I will send you 
the booklet, and the “Record of Invention” form, together with detailed information on 
how to proceed and the costs involved. Do this NOW. No need to lose a minute’s time 
Ihe coupon will bring you complete information entirely without charge or obligation 





Thank You for Mentioning Modern Mechanics and Inventions for January When Writing to Advertisers 








My Patent Law Offices 
Just Across 
Street From ' . 
U. S. Pat. Office i h 
a é 4 


— ay i "a 
Above is a view of my draft- 
ing and specification offices 
where a large staff of ex 
perienced experts are in 


my constant employ. 
All drawings and 
specifications are 
prepared 
under my 


hnvEe ntor. Ss personal 


Unile rte, Free 


Strict Secrecy Preserved 


All communications, sketches, drawings, etc., 
are held in strictest confidence in strong, 
steel, fireproof files, which are accessible only 
to authorized members of my staff. Feel free 
to write me fully and frankly. It is proba- 
ble that I can help you. Highest references. 
But FIRST—clip the coupon and get my 
free book. Do THAT right now. 


Clarence A. O’Brien 


Registered Patent Attorney 
& Attorney-at-Law 

Member of Ber of: Supreme Court of the 
United States; Court of Appeals, District of 
Columbia; Supreme Court, District of 
Columbia; United States Court of Claims. 
Practice confined exclusively to Patents, 

Trademarks and Copyrights 





» Clip this Coupon wd Mail it How/ |@ 
CLARENCE A. O'BRIEN, Registered Patent Attorney and Attorney-at-Law 


3 , ‘ 
£79 Secuchy Saving and ] OR ie 1106 Woolworth Bldg., 


Commercial Bank Bldg., 
Washington, D. C. 
Please send me your free book, “How to Obtain a Patent,” and your “Record of Invention” 
form without any cost or obligation on my part. 


New York City 


Name 


Address 
(Important—Write plainly, and address office nearest you) 
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NATION-WIDE CONTEST TO ENCOURAGE APPRECIATION AND 
PERFORMANCE OF MUSIC BY THE YOUTH OF AMERICA 





"1000 


in PRIZE 


for 
BOYS 


and 


GIRLS 


MINENT musicians, educators, civic au- 
thorities and public leaders have been 
so eulogistic in their praise of the harmonica 
that this nation-wide contest has been in- 
augurated to intensify the already keen in- 
terest in this universal musical instrument. 


Hiow to Enter the Contest 


Here is your opportunity to win a valuable 
prize and to have plenty of fun while doing 
it. More than five hundred fine prizes will 
be awarded. The contest is for the best com- 
positions on the subject: ‘“‘My Experience 
with the Harmonica.” 


Contest Editor, Dept. 561-A 


M. HOHNER, Inc., 114 E. 16th St., New York 
Please send me FREE items checked below: 


Instruction Book [] Catalog [] Entry Blank [] 


Name — 


Address 


Ciry—— 


- 
a ‘ 


Every boy and girl under eighteen years 
is eligible. You don’t even have to buy a 
harmonica. You don’t even have to own a 
harmonica. Even if you have never played 
a harmonica you can compete. 


Simply use the coupon in the corner be- 
low to ask for a Hohner instruction book, 
entry blank and a harmonica catalog illus- 
trating and describing almost 50 of the 
famous Hohner harmonicas. The entry 
blank will tell you just what to do. 


Free vo EVERY ENTRANT 


Whether you en- 
ter the contest or 
not, the Hchner 
instruction book 
will be a big help 
to you. Playinga 
harmonica adds 
to your person- 
ality and popv- 
larity. 


or If you cannot obtain the 

model you want from 
your dealer, send money 
order to us direct. 


Hohner “Auto VaLve.” 
Ten double hales. Winc- 
saving device makes it cary 
to blow a volume of tone 
twice as great. Price $1.00 


HOHNER 


Harmonicas 





Hohner “‘Marine Bann.” 
The ideal instrument for 
the beginner, embodying 
almost two octaves in the 
diatoniescale. Price 50c 
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| lee and a Job is yours 


Auto and Aviation Mechanics at $50 to $100 a Week What | Have Done For 


Look over the male help wanted columns in any big metropolitan news 
paper. There you will find good jobs open a// the time for trained mechanics 


| E& ~only & Weeks, 





lhus- _—— in the auto and aviation fields. But to qualify you must know the business. 
the one You can now learn it by the simple, short, direct McSweeny method and 

get one of these good expert mechanic jobs paying $50 to $100 a week or 
ntry open your own repair shop and make up to $10,000 yearly as many 


McSweeny students are now doing. Opportunities are everywhere! 


New Speed Method Gets Amazing Results 


" eeny has introduced the shortest cut possible Just think, only 8 weeks’ training right here in the 
N rT mplete knowledge of Automobile, Aviation MecSweeny Shop School enables you to go with one 

Tractor Mechanics. In only 8 weeks McSweeny of the big firms eager to employ you, or enables you 

teach you every detail of this work and to open your own repair shop. Read what George . 
» you in this short time to take your place Smith and €. E. Gillespie have done. Hundre of George Smith owns an agency 
other MeSweeny Trained men can tell just as in- and repair shop in West Alex- 
success. Every month MecSweeny a@ndria, Ohio. He makes $200 


as an expert and do the work of veteran mechanics 
The MeSweeny system is recognized everywhere as teresting stories of 
thorough and complete That why MeSweeny men are graduated and are taking the place of @ week. 
T i men are preferred half trained or incompetently self-trained men 


No Books---No Classes---You Learn by Doing 


MeSweeny short-cut method is the practical this practical McSweeny way. Mail coupon today 
method. You learn by working on actual for limited time Special Tuition Offer (No facili- 
ines. You are taught the reason for every- ties for colored students.) 
g; then you learn how to do it the right way 
jon’t have to indulge in tedious book study 2 2 : 
ng hard class work. You do veal work with Aviation Mechanic Course CEC 
tools on real equipment McSweeny expert leapie h 
ictors work shoulder-to-shoulder with you at Aviation Mechanics is paying tremendous incomes charge vu 
step and give you the first hand expert to trained men. Coupon brings complete details about eee x 
nics’ knowledge of every part of every ma- MeSweeny Course in Aviation Mechanics. You learn Feaeee wy the State Highway 
You learn by actual doing—no theory, on real airplane engines—wings, rigging, controls Commission, due to McSweeny 
ork—no drafting Any ambitious man etc. Don’t miss this remarkable opportunity. Save training 
—can grasp everything thoroughly in 8 week by enrolling at once 


Money Back Guarantee Mail Coupon for FREE BOOK 


¢ absolutely protected I will take all the risk 
iuse if after you have completed my training and ‘ H iti ! 
not satisfled—if you are not qualified to fill and Special Low Tuition Offer = 
ig pay mechanics job in either Auto, Avia- 
r Tractor field, your tuition will b \ = ae er Se 
funded. Could you want anything fairer . \ MAIL THIS TO NEAREST SCHOOL 
n that? So mail coupon at once for . . McSWEENY AUTO, TRACTOR 
ial low tuition offer. AND AVIATION SCHOOLS 

















H. Zz» 
: Sanaa. Fesn.. Dept. A-14-R, Chester at 30th St., Cleveland, O. 
or 263 Madison St., Memphis, Tenn. 
Without cost or obligation, send me your big FREE 
book on Autos and Aviation; also, full details of your 


special tuition offer. 
Auto- Tractor SCHOOLS, a 


and Aviation Street 
Dept. A-14-R 
Chester at 30th St., os 263 Madison St., Town State .* < 
Cleveland, Ohio Memphis, Te ell ES OS eee 
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ATEN TS Cooviicuts 
COPYRIGHTS 
OUR OFFER: Bur R8ick 
e YOUR INVENTION 
YOUR FIRST STEP. The inventor should write for our blank 
form—“RECORD OF INVENTION.” This should be signed, 
witnessed and returned to us together with model or sketch and 
description of the invention for INSPECTION and ADVICE, FREE. 
Write for Our FIVE Books Mailed Free to Inventors 
Our Illustrated Guide Book 
HOW TO OBTAIN A PATENT 
Contains full instructions regarding U. S. Patents. Our Methods, 
Terms, and 100 Mechanical Movements illustrated and described. 
OUR TRADE-MARK BOOK 


Shows value and necessity of Trade-Mark Protection. Informa- 
tion regarding Trade-Marks and unfair competition in trade. 


OUR FOREIGN BOOK 


We have Direct Agencies in Foreign Countries and secure Foreign 
Patents in shortest time and at lowest cost. 


PROGRESS OF INVENTION 


Description of World's Most Pressing Problems by Leading Sci- 
entists and Inventors. All Communications and Data Strictly 
Confidential. Interference and Infringement Suits Prosecuted. 


DELAYS ARE DANGEROUS IN PATENT MATTERS 
IMPORTANT! To Avoid Delay! 
YOU SHOULD HAVE YOUR CASE MADE SPECIAL IN OUR 
OFFICE to save correspondence, secure protection and early 
filing date in the Patent Office. To secure special preparation of 
your case send $25.00 on account with model or sketch and 
description of invention. If the invention is not patentable we 
will return fee less cost of search. 
Our Lawyers Practice in all U. S. Courts and Defend Clients in 
Suits involving Patents, Trade-Marks and Copyrights trib 
OUR ORGANIZATION OFFERS PERSONAL SERVICE thin 
By Experienced Patent Lawyers, Solicitors and Draftsmen day 
We Regard a Satisfied Client as our best advertisement, and 
furnish upon request, lists of clients in any state for whom we 
have secured patents. 


PAYMENT OF FEES IN INSTALLMENTS 


It is not necessary that the total cost of a patent be paid in one payment. We permit our 
clients to pay for their applications in three installments as the preparation of the appli- 
cation progresses in our office. 


Highest References Prompt Service — Reasonable Terms 


anu = =e ee se es | | | SBWRITE TODAY’ @ @ ee eee eee eee 


FREE ,» WICTOR J. EVANS & CO. 


COUPON 4, Registered Patent Attorneys Established 1898 
== ===! MAIN OFFICES: 672 Ninth St., Washington, D. C. 


i 
, 
' 
i 
BRANCH OFFICES: 1007 Woolworth Bldg., New York City; 828 Fidelity Phila. Trust g 
i 
i 
i 


lish 








Bidg., Philadelphia, Pa.; 514 Empire Bldg., Pittsburgh, Pa.; 1640-42 Conway Bldg., Chicago, 
Ill.; 1010 Hobart Bldg., San Francisco, Calif. 


Gentlemen: Please send me FREE OF CHARGE your books as described above. 
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to You, Van’ 


Say Thousands of “Van’s” Partners Who Have Found This 
Amazing Easy Way to Financial Freedom 

Read this letter of gratitude fron ne afternoon on personal sales in 

one of my many Partners ther my territory. 

read how easily you too can have You have presented me with 

plenty of money. $1457.00 worth of gifts, checks and 
Dear Van: I feel that I shoul prizes, in addition to the commis 

tell you something of just how | sions that I have made on. my 

feel about the wonderful treatment sales. 1 consider you the most gen- 

you give your Partners. Of course, erous, straight-forward, fair and 

you always go 50-50 in profits, but. considerate sales manager and 

besides that, you take a great deal Partner that I have ever been asso 

out of your own share to give to ciated with. You have assisted me 

your Partners. n obtaining an additional musical 

It is an easy matter for any one education. Do you wonder that I 

of your sales representatives to im thankful? 

make $15 a day, clear money. |! Very truly yours, 

have made $15.23 in two hours i Wicsvur A. SKILEs 


20,000 Partners Thank Van for Freedom 
From Money Worries, More Money For 
Luxuries, More Time For Pleasure, 
And For an Easier Way To Make 


a Living. 





C. W. Van De Mark, Presiden 
Nationally known as “The Man Who Pays 
Men’s Bills” and as the “Man Who Always 
Keeps His Promises.” In a _ confidential 
hook, sent only to his Partners, he reveals his 
famous secrets. By simply following his instruc- 
tions you can éasily make $15.00 every day. 


can Pay Your Bills 


NOW ann OHAVE MONEY TO SPARE 


I want a good honest man or customers and take their or- 
woman to look after my estab- ders. Simple, easy, pleasant. 
lished business in your locality Meet people, make friends. NO 
in spare-time or full-time. Dis- EXPERIENCE OR CA PI 
tribute teas, coffees, extracts, TAL NEEDED. I furnish ~——“¢yRvyster 
things people eat and use every everything and tell you exactly To Every One of 
day. Call on list of established what to say. 


My Solemn Promise To You 


I will make you my business partner! 


[ will pay you half of all the wholesale. I take all the chances— : nen et a La 
money we take in. You and I DON’T SEND MEA SINGLE | (otter a chrysler ee 
will go 50-50 on everything. As PENNY. I know you can make omes with me. No strings attached—-no 
soon aS you come with me I more money my easy way than you | “ontest. Yours to keep. Send coupon al 
offer you a brand new Chrysler ever thought possible. I am so 
coach. I will advertise you and sure of it that I give you a Free Food Products Coupon 
furnish your merchandise. You written guarantee and assure C. W. Van De Mark, President 
can get your own groceries at you $15a day steady income. Health-O Quality Products Co. 
Dept. 2034-AA, Health-O Bldg., 


Have $50 Cash in 10 Days Cincinnati, Ohio. 


ALL THIS IS TRUE—THIS cash profits in your pocket Mr. Van: 
IS MY SOLEMN PROMISE ten days from a dian Without cost or obligation to me please 


as A > “ p= you must act . be ~fnli SI . “ See 
lO YOU. Send Coupon Today Others in your neigh- ane yom a a oe oe ae 
- av 5 “ash j , borhood may be read ecard if > sbges Megpees engi aoe we 
~Have $50 Cash in 10 Day s. ] oe thi on, - expense and give me my groceries at wholesale. 
a] . s er 

will prove to you, with money, ss Clip the Cou- 

that my promises are true. | pon NOW — Send 

will show you how to have $50 it today. 

















Cc. W. VAN DE MARK, President 


The HEALTH-O QUALITY PRODUCTS CO. 


Dept. 2034-AA, Health-O Bidg., Cincinnati, Ghie 





oe 
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Higher Accountancy- 


What does it offer you? 


2] What 15 LaSalle-Trained Accountants Reported During a Single Week Ne 


“TI have enjoyed every minute of the 
work. It has na wonderful educa- 
tion for me, and will mean the mak- 
ing of a great success.” 

Glen Black (Ontario, Canada) 


“I want to thank LaSalle for the ex- 
cellent knowledge and coaching re- 
ceived throughout the entire course. 
You have given me one big thing in 
life, and that is a desire to promote 
myself in business.” 

Jack Cohen (Shanghai, China) 


“I was successful in passing the 
Spring examinations in this state."’ 
Charles Pictietti (Missouri) 


“I was successful in passing the C 
P. A. examination, and have received 
my certificate.” 

F. H. Chant (Massachusetts) 


“I not only passed the examination 
but have been notified that I am to 
receive the silver medal awarded by 
the Illinois Society of Certified Public 
Accountantsforpassing withhonors.”* 

Benton W. Powell (Illinois) 


“Passed the California C. P. A. ex- 
amination held last November.” 
T. H. Mugford (California) 


“Your course was a great help to me 
in preparing for the C. P. A. exami- 
nation Charles Silep (Indiana) 


“Not only was I successful in passing 
the last Manitoba intermediate ex- 
amination in Accountancy but also 
had the honor of receiving the W. A. 
Henderson silver medal, a local award 
for the best all-around paper turned 
in on the examination in question.” 
W.M. MacDonald (Manitoba, Can.) 
- — 
“I have written nearly 100 applica- 
tions to prospective employers lately. 
It may interest you to know that I 
receiv ut 6S replies, many of 
them favorable. I have finally ac- 
cepted a position with a large foundry 
in Pittsburgh, at an increase in salary 
and unlimited future possibilities.'* 
Fred W. Hill (Pennsylvania) 


“My salary is greater than before 
taking this course. | am now Auditor 
of the company.” 

R. H. Bennett (Ohio) 


“ After finishing your coursein Higher 
Accountancy my salary increased 
100 per cent. I should like to apply 
for membership in your 100% Club.” 

Arthur E. Newell (Virginia) 


“As one result, my husband is now 
Secretary and Treasurer of Warwick 
Laundries, Inc. We both wish to 
thank you for the greater prosperity 
which has come to us as a result of 
his training by your school."’ 

Mrs. Herbert Hulse (New York) 


“My present position. as Assistant 
t 


Comptroller of the Ranier National 
Park Company, has been made pos- 
sible largely through the knowledge 
and ability gained through LaSalle 
training.” 

D. F. Crammond (Washington) 


“I owe my present position, which 
incidentally gave mea salary increase 
of over 50 per cent, to my knowledge 
gained from the course.” 

Lester G. Page (New York) 


“Today my salary hasincreased 350 
per cent as a result of taking your 
course—thanks to LaSalle and the 
untiring efforts of its associates." 
Marshall R. Burson (Texas) 


“Of course those cases are exceptional!” 

We can almost hear you say it, when we tell you about a clerk who 
enrolled for LaSalle home-study training in Higher Accountancy and 
increased his income more than 250 per cent—or about an assistant 
bookkeeper who within seven years increased his yearly income more 
than 700 per cent, meantime qualifying for the position of Comptroller. 

But again we say, they’re not exceptional—just to give you an accurate 
picture of what we mean when we speak, for example, of “thousands of 
success-reports in the files of LaSalle Extension University,” we are 
summarizing here fifteen reports from Higher Accountancy members 
only, received during a recent single week. 

Note the enthusiasm which these men express for LaSalle training. 
“I have enjoyed every minute of the work,” writes Glen Black. “You 
have given me one big thing in life . . . a desire to promote myself in 
business,” writes Jack Cohen, out in Shanghai, China. 

Note that four of the fifteen report passing the C. P. A. examinations, 
in as many different states—and that two others report successful progress 
toward that goal. 

Note that six report definite promotions, one of them giving credit to 
LaSalle for a 350 per cent increase in salary! 


Send for Salary-Increasing Plan 


Do you appreciate what accountancy means in the business world? Do you 
realize that it is a mecessary factor for the success of every business under- 
taking? Do you know that the expert accountant commands $3,000, $5,000, 
$10,000 a year and has a favored route to general executive positions? 

Why let the other fellow walk away with these better jobs, when right 
in your own home you can equip yourself for a splendid future in this 
profitable profession? 

Under the LaSalle Problem Method you can acquire a thorough under- 
standing of Higher Accountancy, master its fundamental principles, 
become expert in the practical application of those principles—this 
without losing an hour from work or a dollar of pay. 

Your training will be under the direct supervision of William B. Castenholtz, A. M., 
C. P. A., former comptroller and instructor, University of Illinois, member of American 
Institute of Accountants, and a director of the National Association of Cost Accountants. 
He is assisted by a staff of legal, organization and management specialists, business effi- 
ciency engineers and Certified Public Accountants. 

Preliminary knowledge of bookkeeping is unnecessary. Our free book on accountancy 
fully explains how we train you from the ground up, according to your individual needs. 
Low cost; easy terms. 

If you are dissatisfied with your present equipment, the coupon just below this text will 
bring you an inspiring story—“Ten Years’ Promotion in One”—of how one man, through 
study at home, cleared the path to success; also the true facts about present-day opportr- 
nities in Accounting, all without obligation. The man in earnest to get ahead will find in 
this coupon a most profitable aid to progress. 
seen eee ee ee ee Pind Yourself Through La Salle meme eames 


LaSalle Extension University 


; The World's Largest Business Training Institution 
DEPT. 1493-HR CHICAGO 
Opportunities in Accountancy—Check below and we will send you copy of 
“Accountancy, the Profession that Pays,” also copy of “Ten Years’ Promotion 
in One,” all without obligation. 

(C) Higher Accountancy: 
Other LaSalle Opportunities: If more interested in one of the other fields of 


business indicated below, check here: 
i M 2 t () Industrial Management Bapert Bookkeeping 
i Busi d C. P. A. Coaching 


) 

) Modern Sal h ) rresp 

) Traffic Management ) Credit and Collection Business English 

) Railway Station Correspondence Commercial Spanish 
Telegraph 


( 
f } Banking and Finance 
y 
( Stenotypy—Stenography 








Modern Foremanship 


) Commercial Law ) Personnel Management 


Name 
Present Position ....... 
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‘How can get into Aviation?” 


Walter Hinton 


Walter Hinton was pilot of the 
f us NC-4, first plane to fly 
Atlantic; he piloted the first 
jane from North to South 
America; he was first to fly to 
t headwaters of the Amazon 
During the War he was a crack 
instructor for the Navy 
Today—with a course that ex- 
perts agree is the most complete 
4 practical ever produced— 
Hinton is training keen-sighted 
for the Big-Pay jobs in 
Aviation, 


You Must be 18 or Over 


take an active part in Avi- 

you must be at least 18 
s of age. If you are under 
%, please do not ask for Lieut 
Hinton’s Book because it will 
interest you. 


Get His: 


FREE Book 











: Tells YOU How to Start 


Read this Answer from 


AWorld Famous 
Trans-Atlantic Pilot 


\ ion is walting fer no one! Too many millior f capital are already invested—the demand 
for air service of every kind is increasing too fas Aviation demands men who KNOW 
Men who can DO. Men who can step into the real jobs and command the real salarie 
Landing fields, municipal airports, plane nd equipment factories, air mail and passenger 
line service and sales organizations—all are leaping ahead in the fastest, most amazing 
development that any industry has ever known such racing, feverish activity, where is 
there any room for a man who has nothing to ‘+r? An empty pocketbook is no drawback 
but Aviation has no place, no patience ‘ i for empty hands or empty heads! Aviation 

taking off for the greatest non-stop flight 1 history—and the men who will go along and 
limb to the top are the men with a foundation of FACTS under them. 


You Don’t Have to Fly; Get Your Ground Work NOW 
40 Different Jobs On Right at Home— Hinton 
the Ground PAY BIG Too! Is Ready to Train You 


To succeed in Aviation—make BIG MONEY n train at home in spare-time for the 
you need not necessarily be a pilot. Ther paid jobs the Industry. Hinton's 
ust be many thousands of pilots, cert proved course ar you at the beginning, 

But for every plane that flies, there’s an in trains you fast , get all the facts about 

mediate need for trained men in more than construction, rigging, motors, repairs, instr 

forty different important jobs on the ground ments, theory of flight, navigation, commercial 

Construction, motor and instrument experts Aviation—facts that every man must have to 

airport managers, service foremen, salesmen intelligently and profitably fill ANY job in the 

all make real money. Some f them even Industry With this Institute's training you'll 
bigger pay than pilots " t every last have your foundation, your start, for real ac- 
one of them must have » FACTS. Today complishment. Scrious-minded air-minded - 
problem—YOUR problem—is to LEARN Avia men are reading and acting on the Frec Book 
tion quiek. And right there is where Walter shown below We want YOU to have a copy 
Hinton is achieving the biggest success of his too! Send the coupon NOW 


Aviation Institute of U.S. A. 
Walter Hinton, President 
1115 Connecticut Ave., Washington, D. C. 





Walter Hinton, Pres. 322-C 
Aviation Institute of U. S. A. 
1115 Connecticut Ave., Washington, D. C. 
Please send me at our FREE Book ‘‘Wings of Oppor- 
tunity,"’ showing h get st ts field, 





remet 





Nam 


Street ° oABC.. cee 
(must be over 18) 
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Two Years’ Written Guarantee given with each watch. We guarantee to replace Fre y watch that does not 


prove satisfactory to you or to refund your money in fu Se Money. Pay on delivery. Fill in Coupon below. 
NEWEST WRIST 
~~ WATCH $3.99 
With Two Bracelets. One 


of the greatest Bargains in 
America today. 
Storekeepers and instalment 
Mail Order Houses charge a 
great deal more for this very 
watch—We import watches direct from Switzerland and give ‘you the benefit of 
our savings. Absolutely the newest, et fashionable, ladies’ watch. White 
gold finish, engraved, assorted shape case, protected against tarnishing by new 
Chromium ‘process. Exquisite dial with raised gold letter figures—Fully jeweled 
Teevement, guaran’ for two years, Silk grosgrain ribbon for day wear and 
Rolled gold effect link bracelet for evening and party wear. An accurate timekeeper 
and a Bargain at $3.99. SEND NO MONEY. Pay on delivery. Fill in coupon bei low. 


ot - PRICE SALE! 


Guaranteed Watches 





STRAP WATCH 


Worn by Practical 
Men Everywhere— 





Guaranteed shock proof 

and weather proof — Perfect 

timekeeper—Radium dial—tells time in dark—Fine im- 
ported Jeweled Movement—Silver effect, protected against 
tarnishing by new Chromium process Genuine leather 
strap—Fully guaranteed to give you complete and entire 
satisfaction. This is not a cheaply constructed domestic 
watch, but a real timepiece. SEND NO MONEY. 
Pay on delivery $3.99 plus postage. Fill in coupon. 


LATEST ULTRA- 
MODERN * Lah 





The newest 

thing in la- 

dies’ watches. 

Very modernistic 

in design, case beau- 


Men’s 15-Jewel 
Strap Watch 


“The General’’ $7.99 


“The General” men’s 
watch. Built for real service, shock-p 
dust-proof and weather-proof. Mounted in 
an elegant white gold effect non-tarnish- 
able case Our choice in assorted shapes; 
rectangular, square, and tonneau. Fitted 
with a genuine Swiss Fifteen Jewel move- 
ment, carefully tested and accurately ad- 
justed. Two years’ written guarantee given 
with each watch. Each watch supplied with 
newest style non-tarnishable metal brace- 
let to match the watch, with patented 
buckle adjustment. Regular $25.00 value. 
Our cut price $7.99. Send no money. 


15-Jewel strap 
roof, 





tifully enameled in exquisite 


Fill in coupon below. Pay on aT 





“The Chancellor” Men's 
6-Jewel Strap Watch 


$5.99 


“The Chancellor’ men’s 6-Jewel st: 


-}watch. Built for real service, shock-proof 


dust-proof and weather-proof. Mounted ir 
an elegant white gold effect, non-tarnis! 
able case. Our choice in assorted shay 
square, rectangular and tonneau. Fir 
with a genuine Swiss Six-Jewel moveme 
carefully tested and accurately adjusted 
Two years’ written guarantee given wit! 
each watch. Each watch supplied with 
newest style non-tarnishable metal brave 
let to match the watch, with patented 
buckle adjustment. Regular $20.00 value 
Our cut price $5.99. Send no money. Fi! 
in coupon below. Pay on delivery. 


color of 


cumbinations blue, 





black and green. Movement of the best 
Swiss make. 6 Jewel lever, 2 adjustments 
carefully tested and accurately timed, with two years’ 
written guarantee. Extra link bracelet, in white gold 
effect, furnished with each watch. $15.00 value. Our 
cut price $5.92. SEND NO MONEY 


JENKINS 
WATCH— 
LIGHTER 


A combination of an ele- 
gant, high quality cigar- 
ette lighter with a fine 
guaranteed Swiss watch 
The watch is of the best | 
Swiss make, 6-Jewel lever 
movement, carefully test 
ed and adjusted, accurate 
timekeeper with two | 
years’ written guarantee. 
The cigarette lighter is 
well-known U. 8S. make 
very fine and elegant in 
strong and durable in construc- 
tion. Leatheroid covered sides, all metal parts 
of silver color, non-tarnishable quality. $20.00 
value. SEND NO MONEY. Just fill in coupon. 
Pay delivery $4.97 plus postage 


Fill in coupon 


$4.97 





appearance, yet 


on 





This Exquisite Com- 
bination of Elegant 
Imported Swiss 
Watch, together with 
penknife and chain 
and pistol-shape 
cigarette lighter re- 
duced to $3.59. 
Watch is of 
design, newest 
model, beautifully 
engraved case, white gold effect— 
handsomely designed dial with vision 
letters—jeweled movement and really 
a perfect timepiece, guaranteed for 











e cigarette-lighter at 
a r cod of a in isa 


= eS pciaias 
a 


| set 


No instalments to Pay. 

Nothing like it offered 

—_— sited 14k solid’ geld 

an solid gol 

S RINGS ngs set with genuine 
diamonds only $4.98. pK houses charge 

$25.00 for same rings. Buying direct you save 

dealers’ profit. Remember these are genuine 

diamonds set in solid 14K. gold rings at only 

$4.98. No, 1 & No. 2 are ladies’ Rings and 

No. 3 is a men’s ring. Send no money. State ring and 
size wanted. Pay on delivery $4.98. Fill in coupon below. 





“Ta Parisienne’ 15 Jewel 
and Diamond Effect Wrist Wat 
very latest creation in elegant 
wrist watches. Newest design case 
assorted shapes, platinoid effect and 
pletely surrounded with sparkling 
thetie diamonds and sapphires. 15 
movement, guaranteed for two years 
the appearance of a platinum an! 
mond set wrist watch, and guarant¢ 
not to discolor, Complete with ele 
extension link bracelet. Our cut 


“la Francaise” 6 Jewel Platinum and 
Diamond Effect Wrist Watch. The very 
latest creation in elegant and fine wrist 
watches. Newest design cases in assort- 
ed shapes, platinoid effect and complete- 
ly surrounded with sparkling synthetic 
diamonds and sapphires. 6 Jewel move 
ment guaranteed for two years. Has the 
appearance of a platinum and diamond 
wrist watch, and guaranteed not to 
discolor Complete with elegant iy 
sion link bracelet. Our cut price, $7 
SEND NO MONEY. Just fill in coupon. | $9.49. SEND NO MONEY. Just fi 
Pay on delivery $7.59 plus postage. * coupon. Pay on delivery $9.49 plus p 

7 c— = ee ee a oe eo oe ee ee ee oe oe ee 


I Tear off this COUPON and mail 


The Jenkins Corporation, i? 276-S-!, 
683 Broadway, New York. 
Gentlemen: Kindly AY 
Check articles desired) 

( ) Lifetime Watch 
Newest Style Wrist Wat« h 
The “‘General’’ 15 Jewel 
The “‘Chancellor’’ 6 Jewel 
Ultra Modern Watch 
Genuine Diamond Ring 
“La Francaise’’ 6 Jewel 
“La Parisienne” 15 Jewel 
Jenkins Watch Lighter se 
Watch, Chain & Lighter 


a 


and 





“ae c.0.D advertised 


Watch 
Watch 
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Here’s Your Home Gymnasium 
McFadden’s Complete Muscle-Building Outfit 


AMAZING 
BARGAIN 


Read What You Get @ 


10-Cable Progressive Sesctner, worth 
Patented Progressive Head. Gear, progressive 
resistance and adjustable to any size head 


2 and neck, worth 
Patented Progressive Stirrup 
pounds resistance, worth 


3 Patented Progressive Handles, 1,000 pounds P 
0 


resistance, worth 
4 12 Weeks’ Home Instruction Course in scien- 
tifie muscle-building, worth i 


AND MY FREE GIFT: 
Titus Heavy-Tension Master Grip, worth.... 


Total Worth 


ur $7. 
Any of can be purchased 
separately at the prices shown. 


FREE 


The famous TITUS MASTER GRIP, 
| powerful springs, extra heavy ten- 
sion. Develops hands, wrists, arms. 
Sells regularly for $2.50, but it’s 
yours with my compliments if 

you rush the coupon. I make 

this amazing offer to in- 

duce you to send for 

my complete Body- 

Building Outfit 

and Try it at 

my risk. 


At the 
tion of a 
McFadden 
a solid mass 
strands — the 
para rubber. 


Chest 


best 
At right, 


bundle of 
7 


thin rubber 
of useless cotton to 


MICHAEL McFADDEN, Dept. 


bands 


55 East tith St., New York City ,— 


FREE--- The Famous 
Titus Master Grip 


=a 


right, 
cable in 


of heavy 
quality 
cross 
of cable from ordinary exerciser, a 
covered 
make it 


OFFER! 
one al ¢ 
with 


Man, here’s The 
BARGAIN 

tus you ev w 

TITUS G RIP M. AC HINE 
a GIFT. Develop every 
muscle in your body 
with this scientific 
body-builder. A 

few minutes a 

day builds 

Healthand 

Strength 


an 
in 


biggest 
ulture appara 
the famous 
thrown in as 


RUSH 
COUPON 
Try Outfit 10 Days 
Act QUICK and t 
this Complete Body- Build 
ing Outfit at the mere pri « 
of a good hat! Includes 14) 
Cable Progressive Exerciser, with 
patented Handles, Headgear, Foot 
Stirrup, 12 weeks’ Home Instru 
tion Course and Health Encyclo- 
pedia, This sensational offer gives 
you the whole works for ONE- 
FOURTH its real worth— and the 
Titus Grip Machine ee you 
NOTHING. Sent complete “for 10 
DAYS’ TRIAL. You don't risk a 
cent, so mail that Coupon RIGHT 
NOW 
Mc Fadden 


cross sec- 
the 
Expander, 
rubber 
live 
section 
little 
with 
look big. 


W-146 


Inferior Mohes 


Michael McFadden 


~~ Dept. ~ W146), 
55 East (ith St., 


New York City. 

Dear Sir: Enclosed is $7.98 (% regular price). Send 
me the whole McFadden Outfit ON TRIAL—10-Cab): 
Exerciser, Handles, Head Gear, Stirrup, 12 
Home Instruction Course, Health Encyclopedia 
include Titus Master Grip without extra ct 
I am not more than satisfied, I will return 
10 days and you will refund my money 
(Print Plainly) 


are 


Name 
Address 


Town 





High 
The 
Chest 
ever 


Tension Steel! 
strongest, livest 
Expander that 
built muscles. 5 
steel springs. If 
want mighty 
seles of steel, this 
the outfit that 


give them to 


Spring Chest Expander 





MUSCLES OF STEEL FROM 
CABLES OF STEEL 


LIVE 
this 


TRY THE WHOLE OUTFIT 
10 DAYS AT MY RISK 


and Instructions TODAY 
Michael McFadden, Dept. Wa-146, 


TENSION 
wonderful 


-that’s the secret! That's why 
steel spring Chest Expander build 

panther muscles— 

charged with dy- 

namic speed ! 

power. These 5 

steel springs are 

alive with PEI’ 

They not only 

build BIG 
Muscles—they ce 

velop the fast, agile strength 
that makes champion athletes 
patented handles are adjust 
able to any number of springs, so that 
you can get any degree of resistance. 
I want you to TRY this new kind of 
muscle builder. Use it for 10 days at my 
risk. Along with it I'll send you complete 

instructions for developing every muscle of 

in the body. Just deposit special low price of 
of only $4.98 with postman on delivery 

If not delighted after trial, I'll return 

every penny. Write for this great Steel 


And the 


55 East lith St., New York, N. Y. 





Are 


FREE 


Special Offer Now! Send only $1.00 for large 
Miracle Cream 


NANCY 





Let Me Develop 


YOUR 


It is so easy to have 
the lovely, full, firm 
Bust that fashion de- 
mands My wonderful 
new Crean 
quickly out the 
contours, enlarging 
the breasts from one 
to three inche 
Beautiful Breasts 
in 30 Days 

Do ugly, sagging lines rob you 
your feminine charm? Just the simple a ication 
my dainty luscious cream will work onders! 
oe private instructions for oulding 
the breasts to rounded, shapely proportions 
included with your jar of Miracle Cream 
jar of 
Write today 
853 Broadway, N. Y. City 


BEFORE AFTER 


you flat-chested? 


Mailed in plain wrapper 
LEE, Dept. M-!I, 





ou 
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“WE SET OUR GOAL AT 


$5000 


“Six YEARS AGO we sat down to figure what we 
wanted from life—Margaret and I. And to 
reach the comfortable scale of living we had 
set our hearts on, we found it would take 
$5000 a year! That seemed impossible, it was 
so much more than I was making, but Mar- 
garet had faith that I could do it. 

“T enrolled with the International Corre- 
spondence Schools and started studying at 
home. At once I gained a new and wider view 
of my job—did better work. After four months 
the boss asked what had happened to me, and 
I told him. That day I got the first of my 


promotions. 


MAIL THE COUPON 


A YEAR” 


“We passed the $5000 mark this year and 
we're going right on. Thanks to my I. C. S. 
training, I can give my family an attractive 
home, a good car, all the comforts they need. 
It means school and college for the boys, more 
leisure for Margaret, and vacation trips for 
all of us. Do you wonder we’re boosters for 
the I. C. §.?” 

Is your family budget cramped by your sal- 
ary? In one hour a day of your spare time, 
the I. C. S. can help you to climb out of the 
rut and into a bigger, better-paying job. Set 
your own goal. We can help you reach it. 
Today take the first step. 


FOR FREE BOOKLET 


—— — ee a a OF 


INTERNATIONAL CORRESPONDENCE SCHOOLS, Box 2321-C, Scranton, Penna. 


C) Business Management 
} Inclustrial Management 
(| ] Personnel Management 
[ ) Traffic Management ]Npanish t) French 
LJ Accounting and ] Salesmanship 
C.P.A. Coaching { } Advertising 


C)Cost Accounting 
] Bookkeeping 
| Secretarial Work 


Architect O Telegraph Engineer 
Architectural Draftsman L}Telephone Work 
L) Building Foreman () Mechanical Engineer 
]}Concrete Bullder C) Mechanical Draftsman 
} Contractor and Buller Machine Shop Practice 
Structural Draftsman 
() Structural Engine>r [ 
() Electrical Engineer [ 
} Electrical Contractor [ 
] Blectrie Wiring 
} { 
J [ 


Toolmaker 
] Patternmaker 
}Ctvil Engineer 
}Surveying and Mapping 
] Bridge Engineer 
}Gas Engine Operating 
} Automobile Work 


Flectrie Lighting 
Electric Car Running 


[ 
[ 
L 


City State 


“The Universal University” 
Without cost or obligation on my part, please send me a eopy of your 48-page booklet, “‘Who Wins and Why,” amd te! 
how I can qualify for the position, or in the subject, before which I have marked an X 


BUSINESS TRAINING COURSES 


C) Railway Mail Clerk 

[) Mail Carrier 

L) Grade School Subjects 

Lj High School Subject 

{ ] Illustrating = 
Lumber Dealer 


(2 Business Correspondence 
[J] Show Card and 

Sign Lettering 
(O)Stenography and Typing 
() English 
LICIvil Service 


Cartoonir 


TECHNICAL AND INDUSTRIAL COURSES 


JAviation Engines A Pharmacy 
Plumber and Steam Fitter ]Mining Engineer 

_)Plumbing Inspector Navigation () Assayer 
Foreman Plumber Iron and Steel Worker 
Heating and Ventilation Textile Overseer or Supt. 
Sheet-Metal Worker Cotton Manufacturin< 
steam Engineer Woolen Manufacturing 
Marine Engineer LJ Agriculture 

) Refrigeration Engineer }) Fruit Growing 
R. R. Positions J] Poultry Farming 
Highway Engineer }) Mathematics 

Chemistry UL Radio 


Street Address 


Occupation 


If you reside in Canada, send this coupon to the International Correspondence Schools Canadian, Limited, Montreal, Canada 


wt? 
ba i 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
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HE four 

plans 
shown are but a 
sample of the many 
ways in which our mem- 
bers are making $3.00. an 
hour upwards, spare time 
and full time, from the day they join 
the Association. If you want to get 
into Radio, have a business of your 
own, make $50 to $75 weekly in 
your spare time, investigate the 
opportunities offered the inexper- 
ienced, ambitious man by the 
Association. 


The Association _was 

formed to help men 
cash in on Radio. It makes past ex- 
perience unnecessary. As a member 
of the Association you are trained 
in“a quick, easy, practical way to 
install, service, repair, build and 
rebuild sets—given sure-fire money- 
making plans developed by us— 
helped to secure a position by our 
Employment Department. You earn 
while you learn, while you prepare 
yourself for a big-pay Radio position. 


The Association will enable you to 
buy parts at wholesale, start in busi- 
ness without capital, help you get 
your share of the $600,000,000 spent 
annually for Radio. As a result of 
the Association, men all over the 


country are opening stores, increas- | 


ing their pay, pass- 

ing licensed opera- 
tor examinations, 
landing Wbig-pay 
positions with 
Radio makers. 


Mail Coupon 


Ay 


y 


Az 


In Your Spare Time , 


im 3e% BL ED 


ee 

Jan “@ 
IMPROVE, TONE AND 
‘VOLUME OF OLD S€7S & 


RADIO-FY g au 
| E 
PHONOGRAPR 


for the 


FREE HANDBOOK 


aan 
HS | 


7a 


= Below 
are a few re- 
ports from those © 
cashing in on the 
“easy ways” 


Clears Frank J ,, Demach. Ri a 
joining the Association I have 
$3,000.00 cleared nearly $3,000.00. it is 
almost impossible for a young fellow to 
fail, no matter how little education he has, 
if he will follow your easy ways of making 
money. 


$1,100.00 Im J. R. Allen, Calif.—“‘Have 
done over $1,100.00 worth of © 
6 Weeks business in the last 6 weeks. 
Next month I am going to open up a store 
of my own. I never new, that money 


could come so fast and easy. 


$25.00 a Week y ° Pristrich, MY 
ave avera . 
Spare Time a week for the last 7 
months even though I am not a graduate © 
but just learning.” 7 


Lands B. Cc. Kirk, N. c ‘ 
our training has 7 
Him Job been very valuable to 7 
me. I landed a job with the big department 
store out here a few weeks ago use I 
had my membership card with me. There 
wee a large bunch of applications ahead 
me. 


b If You Wish NO-COST 


Membership 


For a limited time we will give to the 


| ambitious man a No-Cost Member- 


ship which need not—should not— 
cost you a cent. For the sake of 
making- more money now, and 
having a better position in the 
future, mail coupon below now. 


Radio Training Association of America 

Dept.MMl, 4513 RavenswoodAve.,Chicago 
Gentlemen: Please send me by return mail 
full details of your Special No-Cost Member- 
ship Plan, and also a copy of your Radio 


It is not only chock-full of absorbing 
information about Radio, but it shows 

you how easily you can increase your 

income in your spare time. Mailing the 

coupon can mean $50 to $75 a week more for you. 


Radio Training Association of America 
4513 Ravenswood Avenue Dept.MM1, Chicago, Illinois 
a ....-.---- 


Hand 


NEY We Sanltenitontl, 
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We Want A Name 
for this new SHAMPOO * 


THIS OFFER OPEN TO EVERYONE 


It makes no difference who you are or where you live, we want you to send us a 
name for this new and unusual shampoo. Whoever sends the most suitable name 


ill win $1000.00—nothing else to do. 
of paper. NEATNESS DOES NOT COUNT. 


ef 


No matter how simple you think your sug- 
gestion is, you cannot afford to neglect sending 


May Wi in. 


it at once. Any name may win. The names 
of people, flowers, trees, birds, etc., may be sub- 
mitted for a mame or you can send a coined 
word or a word made by combining two or 


**Y outh- 


etc., or your name might suggest the 


more words such as “Sun-gleam,” 


glow,” 
handy new container, our latest sanitary tube 
from which the shampoo is simply squeezed 


out. No bottle to break, leak or spill, no cake 
of soap to lie around and collect germs. Noth- 
ing safer or more sanitary and convenient for 
travel. There is nothing more to do, simply 
the person sending the most suitable suggestion 
for a name will receive $1000.00 in cash or, if 
prompt, $1100.00 in all. 


Nothing to Buy--Nothing to Sell 
\in this $1000.00 cash prize by a few moments’ 
thought. How can you earn this amount of money 
easier or more quickly? Remember, there is no obliga- 
tion! The person submitting the winning name will 
have nothing else to do to win the $1000.00 and the 
extra $100.00 if prompt, there is nothing to buy or sell. 
Only one name will be accepted from each contestant 
We are offering one hundred other big cash prizes rang 
ing from $8000.00 down as a part of our novel adver 
tising plan to make the products of the Paris American 
Pharmacal Company better known. Everyone sending 
us a name for our shampoo regardless of whether it 
wins or not, will be given an opportunity to win the 
$8000.00 first prize or one of the other one hundred cash 
prizes. The winner of the $1000.00 cash prize ($1100.00 
in all if prompt) offered for a name for our shampoo 
may by participating in our other prize offers win an 
additional $8000.00 or a total of $9100.00. You have 
everything to gain and nothing to lose as it costs you 
nothing to send a name. Do it today. The very name 
you think least of may be the winner 


PARIS AMERICAN PHARMACAL CO. 


1261 McCune Bidg. DES MOINES, IOWA 





Just write or print the name on any kind 


EXTRA for 
Promptness 


To get quick action we are going to pay the winner 
an extra $100.00 for promptness, or $1100.00 in all 
so send your suggestion AT ONCE! 


Contest Rules 


This contest is open to everyone except members o! 
this firm, its employes and relatives. Each contestan 
may send only one name. Sending two or more names 
will cause all names submitted by that person to be 
thrown out. Contest closes April 30, 1930. Duplicate 
prizes given in case of ties. To win the promptness 
prize of $100.00 extra, the winning name suggested 
must be mailed within three days after our announce 
ment ts read. 


_21000°° NAME COUPON _ 


| PARIS AMERICAN PHARMACAL CO. 

,» 1201 McCune Bidg., Des Moines, Iowa. 

| Enclosed with this coupon on separate sheet is my 
, Suggestion for a name. 


Date this announcement was read 
Date my suggestion is mailed 
Name 
‘ Address 


ote: Being prompt qualifies you for the extra 
"$100. 00 as outlined in this announcement. 
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The School of 


VON HOFFMAN N : biting , 


America’s APPR 


Leading School of THO Soa 


AVIATION |e: 
lot & 


4 
a 


There is money for you in aviation if you get . 

thorough training now! Our courses will give 

you this training—they are taught under the direc- 

tion of U. S. licensed transport pilots and mechanics and 
cover everything about planes, motors, their maintenance and 
construction. The training which the student receives at the 
School of Von Hoffmann is the exact training which he must 


have to qualify for immediate positions on the ground or in : 

. . . . . s ar ] 
the air. Our equipment is new and of modern design, subject to 9 ci Prag ‘Von 
daily U. S. Government inspection—the cost is low considering §) Hoffmann way 
actual flying and the thoroughness of ground instruction on @ because small 
latest modern type planes, Wright Whirlwind and other © monthly pay- 


| standard motors. No student bond required. 7 ments are extend 
ed. Let us show 
you how you can 
start now and pay 
later, even after 
you have finished 
the course of train- 
ing. 








4 





VON HOFFMANN AIRCRAFT SCHOOL 


225 Lambert St. Louis Flying Field 


. ' ‘ — é 
} Our field is identified in the world of Aviation | Ss. LOU, MO. 


| as an outstanding place to enjoy the best train- 
ing,—a place where conditions are ideal—from 
here was started the ’cross the Atlantic Flight that po 
convinced the world what could be done and more | 

) recently the world endurance flight record was | City 


} established here. 


| VON HOFFMANN AIRCRAFT SCHOOL 


225 Lambert-St. Louis eis Field 


= i “__~7 (_] Welding Course (—) Home Study 


Name 


Age I am interested in 


0D Flying Course (1 Ground Course 
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If you are 16 or older and will copy jack 
shown at right and mail eee: to me I 


Co Se 
NEW PY This J 
PayRaising Plan ™lay/ 


Write to me. I will send you this new book. Not a catalog. My Pay- 
—— Plan and Money Making Advice. I can prove that ohn Savadge 
by me, makes $300 a month. Earl , Dupres, ¢ trained x ™ ye refu 
"fe00 a month because he makes more in his own business. Bernier, 
trained by me, earns $7000 to $9000 a Bie ear. Arthur Dewalt, ecelned by me, 
makes more than a month. D. C. Stroop, trained by me, makes 
#75amonth. L. V. Broughten, trained by me, makes a month. 
Now is the time to 
learn to be a drafts Earn While You Learn 
man, Get Free, * My You can start —- extra money a few 
Pay- Raising Pian. weeks after a my training, I give 
Send for it at once. you ial work and tell you how 
L at me tell zou how some Dobe Draftsmen to make money, 
make $250.00 to $750 a month. Read this ad- 
vertisement clear through. See for yourself 
how youcan make realmoney as adraftsman. 
Read how much work -there is for them. 


Age or Lack of Education 
No Drawback 


You do not need previous experience. You 

do not need to be a high school graduate. 

My practical, home study course gives you ~ 

just the kind of training you need to become : Money- 

successful, during only your spare time. \ Making Tools 
I Train You at Home Furnished by Me 

My practical working method makes every You et these fine quality, genuine, im- 

step in learning drafting as clear as a = a 8 tools, just as soon as you 

moving picture. That’s why I train you so come my student. No finer tools made 

fast to be a draftsman. for practical drafting work. 


Money Back if Not Satisfied Employment Service 
Itrain ouunderapositive Money Back Agree- After training you I help you to get a job 
ment. If my training does not satisfy you after without char ng you a cent for this service. 


you have finished you get every penny back. Employers of draftsmen come to me for 
men because they know that men 


XY I train make shoe 
ou Ea mess Mail Sketch—Get Free Rule 
ve Ou ENGINEER DOBE 
di Av. / 1951 Lawrence Ave., Div. 23-51 Chicago 
ie ain hou. AtHome’ 














Here’s the sketch. Send me free rule; also send me free of all 
cost books * “Successful Draftsmanship”’ and “My Pay-Raising 
Plan,”—how to earn money while learning and proof of big 
money paying positions. 
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send out letters, manuscripts, reports, bills 
in poor Renswraing when you can have this 
Corona at such a low price on such easy 
terms. Remember these are brand new 
machines right out of the Corona factory. 


Carrying Case FREE 
If You Act Now! 


Leatheroid comrying < ase, oiler, instructions 
free on this offer nd no money— just the 
coupon. Without delay or red tape we will send you the eete. 
Try it 10 days. If you decide to keep it, zene us only $2—then $3 
a month until our special price of $39.90 is paid. Now is the 


tume 1 Duy. Special Xmas Package if you act now. 





SP ER ee: 


Address _ 


, Prployed by 


GENUINE 
Model*3 


Lowest Price — Easiest Terms 
Ever Offered 


ERE’s your chance to own that brand new Genu- 
ine Model 3 Corona you’ve wanted —on the 
easiest terms ever offered —at LOWEST PRICE ever offered. 

Complete in every detail; back spacer, etc., Manufacturer’s Guaran- 
tee. Recognized the world over as the finest, strongest, sturdiest 


Only a limited number of these splendid machines avail- 
able. To get one, you must act now! Experience the joy this personal 
writing portable typewriter can give you! Use it ten days free! See how 
easy it is to run and the splendidly typed letters it turns out. Ideal for 
the office desk, home, traveling. Sma!l, compact, light, convenient. Don’t 


Save Money—Use this Coupon 


Smith Typewriter Sales Corp., (Corona Division) 
469 E. Ohio St., Chicago, Ill. Dept. 171 


Ship me the Corona, F.O.B. Chicago. On pees N depoest $2 wi. 
expr agent Tf 1 ke ep the machine, I'll send you $5 & morth upti! 

re $37.90 balance of $39.90 price is paid: the title te remem with 
you antil then. | am to have 10 days to try the typewriter. }f - Ges We 
ot to keep it, I will repack and return to express agent, who ire 
turn my $2. You are to give your standard guaranice. 
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RAILWAY POSTAL CLERKS 


$158 Month First Year 
Raise to $225 Month 


Many other U. S. Government Jobs Open to Men and Boys 18 Up 
Post Office Clerks City Mail Carriers Rural Mail Carriers 
Clerks—Customs and Internal Revenue Service 
Prohibition Agents—Clerks at Washington, D. C. 

These are steady positions. Strikes, poor business conditions, lockouts or politics do 
not affect them. U. S. Government employees get their pay for full twelve months 
every year. There is no such thing as “Hard Times” in the U. S. Government Service. 


ALLOWANCE FOR HOTEL EXPENSES 


Railway Postal Clerks now get $1900 the first year, being paid on the first and fifteenth 
of each month. $79.16:each pay day. Their pay is increased $100 and $150 a year. 
The maximum is $2700 a year, $112.50 each pay day. They get extra allowance for 
hotel expenses when away from home. Early examinations are expected. 


PAID VACATIONS 
Railway Postal Clerks, like all Government employees, are given a yearly vacation of 
15 working days (about 18 days). When on runs they usually work 3 days and have 
3 days off duty or in the same proportion. During this off duty and vacation, their 
pay continues just as though they were working. When they grow old, 
they are retired with a pension. As Railway Postal Clerks are continually 7 ae a a am = 
traveling, they have an *xcellent chance to see the country. They are 
furnished with a railroad pass for official business. 4 


City Mail Carriers—Post Office Clerks 7 


Clerks and Carriers get $1700 the first year regular 4 
and atically i vase $100 as "$7100 itl Y 4 Rush to me entirely free 
and automatically imecrease $100 a year to $2100 with of charge 32 page book 
further increase to $2300 They also have 15 days ¥¢ with (1) a full description of 
. — . ° e . m : + (9) 
vacation. February examinations will be held in g _ the position checked below ; (2 
ee ee Chev restieare 7 een © 1 list of U. S. Government Jobs 
many cities. ity residence is unnecessary. now obtainable; (3) Tell me how 


What Will You Earn 5 Years from Now? <© © get the position checked. 

DO YOU EARN $1900 EVERY YEAR? HAVE > CO Ry. Postal Clerk, ($1900-$2700) 
YOU ANY ASSURANCE THAT A FEW yy _( Post Office Clerk. . (81700-82300) 
YEARS FROM NOW YOU WILL GET #& O City Mall Carrier. . .($1700-$2100) 
$2700 OR MORE A YEAR, EVERY YEAR? 7 ] Rural Mail Carrier. . . (82100-83300) 
[] Clerk in Gov’t Offices. . ($1260-82100) 


Get Free List of Positions A () Imspector of Customs ($2100 up) 


Fill out the coupon. Tear it off and mail 4 ]) Prohibition Agent 
it today—now, at once. DO IT NOW— 
This investment of two cents for a 4 Name... pe RE ee a ee ee 
postage stamp may result in you getting 4 
a life U. S. Government Job. Address = ‘igi . Se 
TA Use This Coupon Before You Mis'ay It—Write 
or Print Plainly 





FRANKLIN 
INSTITUTE 














mp 
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proadcasting Station 
WISN is operated from 
The School of Engineer- 
ng: also Amateur Sta- 
tion W9SO. 


AR “NOW I will train 
EN YOU for BIG PAYin 


ELECTRICIT 


IN YOUR OWN HOME 
meee Just asl have trained 
fe 25,000 Graduates in my, 





Oscar Werwath, E. E. 


Director of the Extension Division, Schoo! 
ef Engineering — Pioneer in electrical 


training for 25 years. 





Home Shop-Lahoratory 
Without Extra Cost! 


AFull-sized Home 
Shop- Laboratory 
(not toys) that 
you can't dupli- 
cate for $60, in- 
cluded with each 
course without ex- 
tra charge. 


Exclusive Patented 
Laboratory Equipment 


that cannot bese 
ired elsewhere. 
Spe cial Unit 
Board System 
makes fascinating 
sportoflaboratory 
experiments. 
Amazingly easy 
to use. 


Learn By Doing 


' No mere book on 
. theoretical study 
—but PRAC- 
TICAL training 
on full-sized mo- 
tor, switchboard, 
circuits, and elec- 
trical equipment. 


Satisfaction Guaranteed 


You can take S. 
{ E. Home Shop- 
L _abenstety train- 
ng without risk- 
1g & penny 
Gu arantee Bond 
protects you. 

‘ 











Great Electrical School 


NW. , through my Extension 

Division, I will train you for 

advancement and MORE PAY 

in Electricity without your leaving your 

home! You will get the same course, 

the same methods, the same faculty of 

skilled engineers that have made The 

School of Engineering internationally 

famous. 

Behind your training will be an institu- 

tion specializing in Electricity. Not a 

mere correspondence school but a fully 

established college, over 25 years old, 

recognized by the U. 8. Gov't. Thou-  pjeses Engines for the Panama Canal 
sands ofS. of E.graduatesnowemployed 9m which S- of E. Students assisted 
in important positions with largest con- with acceptance tests at the request 
cerns in the country. of U. S. Government. 


ELECTRICALLY TRAINED MEN 
Earn $3,000 to $10,000 a Year 


In Radio, Television, Aviation, Automotives, Refrigeration, Moving Pictures, 
Super-Power, Lighting—Electricity is the key. Big manufacturers are pleading 
for men trained in Practical Electricity. Salaries of $3,000 to $10,000 a year 
now are common. Here is a vast field for you, with unlimited opportunities. Now 
is the time. Start on the road of Electrical Training that leads to bigger pay— 
bigger opportunities—and SUCCESS! 


EARN AS YOU LEARN 


Cash in on your Electrical Training while you're learning. Many students 
report increased earnings, advancement, even while studying. Train in your 
spare time at home. Employment Service renders FREE aid for life. Life- 
time Consultation Service. Many exclusive features available nowhere else. 


Mail the coupon today for full particulars. 


EXTENSION DIVISION 
SCHOOL of ENGINEERING 


Dept. 43, Milwaukee, Wisconsin 


FREE! 


Send Coupon TODAY for 
FREE illustrated Catalog — 
“Practical Electricity—the Key 
to Success’"—and full details of 
Extension Division Training. 


MAIL COUPON NOW / 


Extension priate, Dept. 43 

CHOOL OF ENGINEERING 
Milwaukee, Wisconsin 

Please send me, without obligation, FREE illus- 
trated catalog, ‘Practical Electricity—the Key 
to Success," and details of Extension Division 
training. 
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llow Him/ 


MAGINE the keen thrill that 

would be yours following some 

case like this: The escaping des- 
perado is a notorious international 
character with a long record. He’s 
wanted in five countries. Rewards 
range from $5000 to $25000 for his 
capture. He loots a palatial man- 
sion. Kills two men. pes. Dis- 
appears. Changes his entire appear- 
ance. Pulls a clever -“dead” fake 
and is recorded as “Dead” on all 
police records. Dead to all records 
except ONE—the Inevitable Fin- 
ger Print. 
For ten years he deceives the world. Prospers. 
Becomes a social lion. And then—Bang!— 
the Finger Print Expert nabs him. Society is 
shocked. They can’t believe that this social 
Prince is the famous Mr, “X” of criminal 


REE 





INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Ave., Dept. 23-51 Chicago, Ill, 
Gentlemen :— Without any obligation whatever, 
send me free copy of Operator No. 38’s confiden- 
tial report, also your new, fully illustrated Free 
book on Finger Prints. Tell me all about your low 
prices and Easy Terms! 





fame 10 years ago. But finger prints do not 
lie. Never! The Finger Print Expert always 
wins. Glory, fame, rewards are always his, 


Thrills! Rewards?! 
Await YOU! 


Imagine the thrill, mystery, glory, fame and re- 
ward that would be yours if you were this 
Finger Print Expert. You can make them 
yours if you will. You can learn the secrets 
of this great science at home in your spare 
time. Any man of ordinary ability who can 
read and write can become a Finger Print 
Expert in a short time at a small cost. 


A brilliant career and a handsome income 
with world-wide opportunities awaits you. 
Act Now. Don’t let the other fellow enjoy 
what is rightfully yours. Mail that coupon 
now and learn the great things that are in 
store for you. 


The Confidential 
Reports No. 38 
Made to His Chief 


Mail coupon now for free copy of confiden- 
tial report Secret Service Operator No. 38 
made to his chief. Get our big free book 
telling how you can become a real Finger 
Print Expert. Get our low prices and Easy 
Terms. But don’t delay! Mail Coupon NOW! 








jouston, Texas 
New Haven, Conn. 
Great Falls, Mont. 


Fort Collins, Colo 
Windsor, Gnt., Can. 
Tulse, Okla. 
RSV ate 
Lorain County, Obio 
Ogden, Utah 
Lansing, Mich. 
Gainesville, Texas 
Walla Walia, Warb. 
Ref. tory 


INSTITUTE OF APPLIED SCIENCE 
1920 Sunnyside Avenue, pep. 23.51 Chicago 
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Let Jimmy De Forest Make 
YOU a Scientific Boxer 


Read — -~ bee peg sag _ COMPLETE COURSE 
evelops Champions by Mai FORMERLY $37.50 
NOW ONLY 





is Z t master imself i mat 
Dempsey George Dixon, Joe Gans, 
world champions and great contenders— 
his priceiess knowledge and experien 
gl aid thousands of dollars to train 
De Forest—now his whole wonderful system is yours 
Here is a complete course of 20 weeks’ training for 
und just the first few lessons will make any man 
Phere Ith and strengt boxing, too, 


voxer. There s heal 
Easy as A—B—C 


De Forest makes every step clear as crystal—every . ‘ 
defence, every trick, very bit of ring strategy and general 
be amazed at your own progress One . ’ 

wondering what ot into me over-night 
gloves, the affair would be a slam bang, 
und hook and jab at ease."’ 


From the Clenching of the Fists, To the Knock- Out 
JACK DEMPSEY Jimmy De Forest starts with the clenching of 
One of the cham- you how to honane your hands, how to stand, 
pions trained by your foot-work He lays a program of road 
Jimmy De Forest. Then for the punches! left jab, straight left 
straight right, right hook, solar plexus blow, left uppercut, righ 
uppercut—Jimmy De Forest explains them all And more lt 
teaches you the defence against every blow—blocking, parrying 
evading, the back-sway, slipping, ducking, side 
ack, rolling with the punch, Next the counter-attack 
etend and counter against every conceivable punch, And 
the fine points—the art of feinting, how it hi 
the famous Dempsey roll, how to meet r > of 
Jimmy De Forest tells you just how to conduct your The famous Dempsey 
illustrates his points with an analysis of the fighting le ing exactly how 1 
I! the fam top-notchers, such as Fred Fulton, Abe feinted and hit 
Lavigne, Carpentier, Joe Gans, Benny Leonard, Freddy 
Griffo, Battling Nelson, Ad Wolgast Stanley Ketchell 
Walker, Johnny Dundee, John L. Sullivar Jim Jeffries 
Corbett, Bob Fitzsimmons, Jack Johnson, Tom Gibbons, Jess 
Willard, Gene Tunney, Firpo and Jack Dempsey 
De Forest tells you exactly how to meet any fighter; he 
his one great secret of ring generalship that wins cham- yunch 
Jimmy 


you hep to all the tricks of the game; 
and 


—~heagl G2 - pionships. And he puts ; 
the “‘pivot’’ blow, the corkscrew punch, how to avoid pitfalls : 
y how to make weight, how to 


D> 
7 traps, how to put over the knockout, 
——— stale, final pointers on ring craft ul ge al 
" he ’ tonal 


have 


ir 











Jimmy 


ship. 


friends 
t but 


how o devel 


work and die 
left hoot 


stepping, stept 





~ keep from going 
The whole science of - rk duties of seconds, how to secure matches. Fo 
, invaluable feature is the Ks 


—— ee ” ing for a fight 
Promoters Looking For New Material 


MONEY in boxing—and the Jimmy De F 
has put hundreds in on it George Tasker had 
his life before taking this Course “Sin 
have engaged in nine contests winning 
newspaper decision. Johnny 
of Eastern Canada 


program of 3 


There's BIG 
toxing Course 
never won a contest in 
he writes, “I 

which I lost on a close 
won the a Championship 


enrolling for the De Forest Course 


Whatever you are interested " 
in boxing, here and now is your 
chance of a_ lifetime Others 
have paid $37.50 for the Jimmy 
mail the coupon and get yours for $2.98. 


De Forest Boxing vurse— 
Do it now—this ie may be withdrawn at any time. 
The knockout t and vulnerab 
points, one of the many chart 


ent noc ot wt yw». JIMMY DeFOREST BOXING COURSE Dept. 11. ints 0," "ma 
mposite photos like ow’ illus- 347 Madison Avenue, New Yerk. WN. Y- course by Itself 
trate every punch and defense 
Complete tables are / 47 48Mail This Coupon 7” 
given for defense =” jimmy De Forest Boxing Course, Dept. 
and counter 347 Madison Avenue, New York, : 
attsek e Please send me the complete Ji 
nen Forest Boxing Cour 
blow. re & 
’ ) LT enclose $2.98 in full payment 


mimy 


or 
) I will pay postman on delivery $2.98 
plus postage. 


Side-stepping to left 
or right—one of the A 
many diagrams show- 4 . » 
ing every move in ws ; - TT: s 
the art of defense. ae . (Outside U.S .. cash with order) 











Forest demonstrate: 


Jimmy De 
right hook to jaw 


«king of 





aw 
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An AERONAUTICAL Education 








BUILD IT 
YOURSELF 


For $499 | 


Building and Flying a 
HEATH SUPER PARASOL 


It is so easy to build and 
so easy to fly 


| That is why the SUPER PARASOL is America’s Most Popular Sport Plane. 


Construct this wonderful little plane in your spare time during the long winter 

| evenings and obtain a practical aeronautical education that money can never 
buy. Only $45.00 is necessary to get started and supply you with the parts to build 
the major part of this wonderful plane including the most elaborate set of shop 
detailed blue prints ever offered to the airplane constructor. 





10c in stamps or coin brings our large illustrated booklet. $5.00 brings complete blue 
prints, 


For your airplane, sled or boat use the 
HEATH-HENDERSON Aircraft motor. 
With the refinement we have made in 
this motor over a period of 5 years’ con- 
stant flying, the HEATH-HENDERSON 
motor represents the most dependable 
power plant today. 


Complete in every detail including propeller, 
$325. Remanufactured motors as low as $190. 
10c in stamps or coin for our illustrated book- 
let giving you the secrets of the internal 
changes that must be made in the HENDER- 
SON motorcycle motor to produce a real air- 
craft motor. 


| HEATH AIRPLANE COMPANY 


1721-29 Sedgwick St. Dept. M-1 CHICAGO, ILL. 
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They dared Officer Kane 
to play 


,.and his music held them spellbound 


+ , “4 howed me how ca 


—= THEL house party was at its “That's great—play another, * the 
k height— when suddenly there came shouted as the last notes of that As. 1 wrote for the whole — 
4 an ominous knocking at the door. snappy march song died away sod 7 & Moos Pe aS tedious 
i : : clses ayer " ces ost fron 
el ran to open it and—there stood Kane then started that stirring the sts Now Tm playin® daseient numbers 
lice Officer Kane. old soldier song “On the Road or jazz, havin’ the time of my life.” 
want to see the man of the to Mandalay, ° following _* @ 
thundered Kane. ; it with song hits from r This is not the story of just one isolated 
sorry,” stammered Ethel nervy the latest shows. atl ae case. Over half a million people have learned 
sly, “but my father is not at home.” re play by this simple method. You can, 
“Well, what’s goin’ on in here any — Pe too. Even ye Gent Know ene nete ve 
” continued the officer sternly we wee ae SS a “ 
a ee > . 7: . ou how to do a thing—then it 
very one on the block is complainin hows you how in pictures—then you do it 
f the noise. I’ve a good mind to ‘ ind fear it ; 
urrest the lot of you ‘ ~ u teach yourself—right at home—with- 
Ethel was mortified—what a disgrace! m uninteresting finger exerci edious 
“Oh piease,”” pleadec 1 Eti rel, “please seal ther humdrum methods 
' 
lon’t do am like that.’ 
Then Kane burst out laughing. ; Free Booklet and 
“Don’t worry, lassie—you were all Demonstration Lesson 
vin’ such a fine time I couldn’t help 
ppin’ in,” he explained. To prove how practical this course is, th: 
“Oh,” sighed Ethel, “how you fright U.S. School of Music has arranged a typtesl 
ened me. Won't you sae 2”? ° lemonstration lesson and explanatory booklet 
, FOU Jan Us! “Well,” he laughed, as they finally which you may have Free. They show how any 
° let him get up from the piano, “I’il e can le arn to play his favorite instrument 
ane oins t e arty have to be on . > now.” by note in less than half the time and at a 
ae. wen 7 . / , ” fraction of the cost of old slow methods. The 
Ha,” laughed Kane, as the Victrol RS ee - n = 7 ey meee sald = ftooklet will also tell you all about th- 
a 1 ia Ethel You must be playing a goo! many ol > - , 
rted again, ““why must wears?” mazing new Automatic Finger Control 
play that canned ; aes Cohe—eek 62 nee ee 
sic ont cai all aa PICK YOUR Sure and the coupon below today—no obligation what 
- , 3 lee been playin’ long at ¢ we 
2 this beautiful piano INSTRUMENT Then the ethens (Instrument supplied if desired, cash or 
— I'd like to ye Piano Violin thick and fast, “How dia ¢tedit.) U. S. School of Music, 2621 Bruns 
a tune myself. Organ Clarinet you ever learn so quickly? wick Bldg., New York City 
When do you flad time ae GD ED GS oe Ge ee ee ee oe 
dare you to play Ukulele Flute - ; tom . 
‘ } pl nr ti oe n as yout ae c 
shouted Ted Cornet Saxophone teacher ' en a seat Senet it Bide. New York City 
\ Trombone Harp “a a a ew Som 
. Pi I Mendoli Please send me your free book, Musi 
I'm afraid I'll have iccolo sencolin K Lessons in Your Own Home,”’ with intro 
to be goin’,” stammered Guitar — Cello ane Tells duction by Dr. Frank Crane, Free Demon 
Kane. embarrassed Hawaiian Steel Guitar stration Lesson and particulars of your easy 
‘4 gee Sight Singing Hi S payment plan. I am interested in the fol- 
Mr j ot ry wing . 7 
ght . i pag se Piano Accordion 18 to lowing course 
i you gave me, 





—— and German “Well, to tell you the Have You 
_ ccordion truth I had no teacher. I'v -eeeeee Instrument 
b’gerry, maybe 1 vice and Speech Culture always loved music, but I 
agreed the officer Harmony and couldn't take regular les- 
nd as he sat down at the Composition sons on account of my du- Nome 
iano everyone laughed. But Drums and Traps ae gery any 
noise stopped when he - 6 one evening, saw a s 
k the first rollicking ——— Finger School of Music advertise- 
s of the famous “Song P ontrol ment, tellin’ of a new way Address 
he Vagabonds.’ — ota ae of learnin’ to play. I didn’t 
M a o° 5 String or Tenor) believe it myself but I sent 
ore more. for their Free Demonstra- 
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you can 
have the 


VOICE 


you want! 


100% Improvement 
Guaranteed! 


No matter how hopeless your case may seem—send for free Voice Book. Discloses 
startling voice facts that may save you hundreds of dollars. Tells all about mar- 
velous new SILENT Method of Voice Training. Increases Range. Improves 
quality. Banish huskiness—hoarseness. 100 per cent improvement guaranteed— 
or money back. Mail coupon at once for free book—the greatest voice book 


ever written—sent FREE with no s : , ‘ 
obligation! H Mail Coupon for Free Voice Book 


' Sneed Dept. 23-51 
No matter how hopeless your s soos Cenngults ek, Chiease™ 


5 _ PI d FREE and without obligation, Prof. Feuchti 
case may seem send at - new book, Physical Voice Culture.” Tt checked subject. 
once for FREE Voice Book. which I am most interested. 


‘ 0 Weak Voice 0 Singing © Stammering 
Mail Coupon Now! + 


Perfect Voice Institute 


Dept. 23-S1, 1922 Sunnyside Ave., Chicago 
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What Every ELECTRICIAN Wants to Know 


JUST OUT—Latest Exact Information from A to Z! 


> We take pleasure in announcing: “AUDELS NEW ELECTRIC LIBRARY” 

New and More Uses for Electricity that come up daily offer great opportuni- 
ties to men who can handle this power correctly and accurately. Modern electri- 
fication of industry calls for trained men who know how to handle electricity. 

: Simple as A.B.C.—“Audels New Electric Library” gives latest,exact information 
| from foundations of electrical practice to latest modern applications. This is a NEW 
practical and theoretical course in electricity for home study and ready reference. 
Here are the answers to your questions, giving you the real dope 
that every electrician must know. They chart your knowledge, taking 
away the uncertainty of guess work. 
Beautiful, timely books for service 
—pocketsize; completely illustrated 
withdiagramsandcharts; simplified, 
easy to read and understand. No 
electrical man can afford to pass up 
this opportunity. Extremely low 
price; buy on yourownterms. 








pamos, 
Installation, Maintenance an 
Trouble Shooting. and 


rou . Tests Test- 
ing Instruments, Storage Battery, 
Construction and Repairs, Alter- 
sating Current Principles & Dia- 
pene, Power Factor, Alternators, 
ransformers, A-C Motors, Wind- 
ings, Reconnecting, Converters, 
Switches & Fuses, Circuit Breakers, 
Relays, Cc, A +, Rg , +, 
Rectifiers, Meters, Switchboards, 
Power Station Practice, House, 
Light & Power Wiring, Circuits, 
High Tension, Transmission, Plans, 
Calculati Code, Electric Rail- 
¥ ors, Hoists & 
ranes, Gas Engine, Auto & Aero 


Teeerah, Bells & Sienais, Moves | © in Preparation 
raph, i oti 
Pictures, Talkies, Lighting, Ilumi- 5 cpa 3 
ation, Electrie Refrigeration, | The Library contains 12books 
Heating, X-Ray, Plating, wine, pm first y eats contpineg 

i pages with thousands of dia- 
grams and illustrations are now SATISFACTION GUARANTEED 
ready; the remaining 5 booksare in ““Audels New Electric Library”’ 
preparation. A pocket-size, flex- is backed by our 50-year record 
ibly bound series that is valuable as helping hand publishers. Satis- 


. | wherever electricity is used. faction always guaranteed. 
—_— ee 


5 ON YOUR OWN TERMS 65 West 23rd St., New York, N. Y. 
Laat enter my subscription to “ Audels New Electric Library” to Please ship me the NEW “Audels Electric Library” on the 


nsist of twelve volumes, price $1.50 a volume ($10.50 for the seven 
see now ready}. Mail one volume each month and as they are re- | plan marked : 


























ceived, I will mail you $1.50 promptly. 
| PLAN 2—PAY 50c OR MORE A 
,, Please ship me for one week’s free trial the first seven volumes of 
Audels New Electric Library,”’ $1.50 each ($10.50 for the seven vol- 
Jumes now ready). e i ve vol to be mailed as issued 
at $1.50 volume. If satisfied, I will mail you 50c or more each week as 
payment for the first seven books and I will pay for the last five num- | ADDRESS 
bers as I recei $1.50 each, 
_] PLAN 3—CASH PRICE $9.98 
Please ship me postpaid “‘Audels New Electric Library” for which I | QCCUPATION 
| 2closeremittances9. in full payment for the seven volumes now ready. 
as they are teamed for writen Twill either pey $1.00 cach as received of 
ey are issu: ‘or whic will either pa. .50 each as receiv 
return to you, This price is based on 6% cash discount. TI isi acscticiesitsistigstniiaieiligialiala 
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22 CAL. $1x hw AL ey ees $3. 98 
SHOT BLANK $4. 99 — 
AUTOMATIC - i I "3 Automate Ammunition Free. 

With Box of Cartridges Free Guaranteed to hit a fly at ten Gest. The 

j ' : ideal pistol for target practice. Get one 

You need _| oo 2a = % rity today and become a good marksman in short 
own this red mo rt orb : time and at very little expense. Shoots buckshot 
a Seti ma 4 itively not a to with accurate precision and great force. Holds fifty 
ee aa Rice R. -d shots in magazine, Easy to reload. Excellent for 

wilt like a real aut ‘etek hunting birds, ete. Locks like a real pistol. SEND NO MONEY 
in construction, appearance, finish, Pay on delivery, $3.98 plus small express charges. Fill in coupon below 


igh d th detail uT 
t n every other etail— 
aot thet it fires blank cartridges REQUIRED 22 Cal. Repeater Blank 9 85 











only. Handy for self-defense, frightens tramps, scares 
away dogs, handy in the house—a real home protec- dine with 
ter—without the danger of keeping dangerous firearms 
at home. Play a practical joke on your friends. Ideal at festivals, fairs, | No license or permit required to 
picnics, outings, camping, hikes, outdoor sports, etc., ete. Blue steel, | carry this newly patented Blank 
case hardened frame. Makes powerful loud report. Has six shot maga- | Automatic. Built like a real firearm, same 
zine that can be reloaded instantly. Uses 22 cal. blank cartridges in appearance, makes a powerful loud report, 
Checkered Grip. Box of cartridges free with each automatic. Convenient | yet it is absolutely safe and harmless. Use 
pocket size. SEND NO MONEY. Pay on delivery $4.99 plus express | it for protection—to scare away burglars, 
charge. Fill in coupon below. NO PERMIT LICENSE REQUIRED. | frighten tramps, drive away dogs, ete., for camp- 
Genuine Leather Holster Free with Each Pistol. ing, outing, towns, in city or farm—or play prac- 
, = = tical joke on your friends. Uses 22 Cal. Blank cartridges. Can 
Imported “Sau fire two shots simultaneously. Easy and quick to reload. Box of 
7 cartridges free with each pistol. Send No Money. Pay on delivery 
s 4.9 $2.85 plus small shipping charges. Fill in coupon below 


LATEST 
INVENTION Sclence Has Created the 


Something entirely new in wrie * . 
Sches. Bene oleh ; World's me D pees 
$500 DIAMONDS! 

nee At last! A new process is 

world. discovered. The result—we 

4 ee Teese ze ne challenge experts to tell 

~ Soa een these from $500 Diamonds! 

Fill in Coupon . Living fire plays over their 

Magnifies everything 5% times. Has well . / diamond-cut facets — dazz- 

constructed lenses. The ideal glass for . ~ ling, sparkling, scintillating: 
camping, touring, hiking, sports, outdoor 4 Choice of 
or indoor. Elegantly finished, adjustable / _ a Six Rings 

sides. Complete with carrying case SEND - \ When shown recently in 

on delivery. $4.69 . as New York City these new 

and postage. Fill t Jenkins Diamonds created a 

~ hk ; sensation. You, too, will be 











mse . ; . thrilled! Instant beauty for 
enuine im. ; PR 


port the hands! 

1 my - : GIRLS! MEN! Donot con- 
. = - 1-7 | fuse Jenkins Gems with or- 

No greater value ‘ a. dinary ‘‘imitations.’’ Nothing 


ever offered 4‘ = has been found to compare 
such a high-grade musical instrument. with their — —— 
Sweet tone, double action keys, two sets of aa i On n a “ 
tune adjusters. Finished in beautiful black. / DEAUVILLE moun ngs. 
We searched all over Europe to find an accor- guaranteed 20 years. ~ 
dion that will answer every requirement for your faith in a ring that 
a fine instrument. You can obtain thts ac- ee eee wont disappoint you! 
cordion at our ridiculously low price of $2.88, Pa SEND NO MONEY! 
plus shipping charges. Limited stock. Rush ? Just pay postman $1.98 
your order. Fill in coupon, mail today. . plus few cents postage when 
ring you choose arrives, No 
installments to pay. Order 
by number. Rings No. 3 
and 6 can be had in MEN'S 
style. Tie string around 
finger for size. Buy for 
GIFTS! Act NOW! 


Pistol Shape ” Genuine French Telescope $4.75 
Cigarette Case rs 














Fool your friends with this novelty 
cigarette case Looks in every way like No finer telescope was ever made. Full vision powerful lenses 
a real automatic. Pull trigger and lid | highly polished all metal, leather covered. Section extensions give long 
files open, showing a package of your distance clear view. This is a high class article sold in stores for several! 
favorite cigarettes. Made of light weight times our price. By special arrangement with the factory we are abie t 
metal in blue steel finish, SEND NO give you the benefit of our direct factory price of $4.75. SEND NO 


MONEY. Pay on delivery. Fill in | \ONEY. Fill in coupon. Mail today. Pay on delivery $4.75 and postage 
coupon below, — 
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MEN'S UP-TO-DATE STRAP WATCH $4 88 TEAR OFF THIS COUPON AND MAIL 
The Jenkins Corporation, Dept. 276-M-1, 685 Broadway, N 
Gentlemen: Kindly ship me C. 0. D. the following advertised 
articles (check articles desired) 
.-6 Shot Blank Automatic $4.99 Genuine French Telescope 
-50 Shot Target Air 8 Day Strap Watch 
Automatic . oo OM French Binoculars 
~-22 Cal. Repeater Blank Imported Accordic 
Automatic coe 23.85 Pr r: nae Shape C igare 
~.Up-to-Date Men's S Save 
w atch . 4.§ Rit 1g gees r 


Our choice is square, rectangular or tonneau shape at same price 
White Gold effect richly carved case guaranteed not to tarnish or 
discolor, with extra fine Swiss 6 Jewel movement, shock-proof and 
weather-proof. Tested and adjusted for accurate timekeeping. Regu- - 4 
lar $15.00 value. Radium dial and hands, tells time in dark ee State | 
SEND NO MONEY. Pay on delivery. Fill in coupon below. Se ae ee ee eh ee he lL he ee | 
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Thousands of Pilots— Mechanics— Helpers— Salesmen— 
GREER Training Puts You in AVIATION RIGHT. 


ASK yourself this question: as a designer and builder, and others 
“what will the aviation indus- who have made names for themselves 

a to p . a year or — ty in aviation---are the men who will 

And you know the answer—it w supervise your training. 

Be America’s most gigantic indus- Why not insure yourself fer 
ry. real future i is amazing us 
And question number two: isn’t try? — oe ica we 

it logical to assume that the men 

who get into aviation now will 

ne te » A : Whee yoy cae wil slew ses 

We ah haem thee at tee aoe ‘ R. R. or Bus fare from any point 
; a4 today, though aviation ws in the U. S. And don’t let the lack of 

still in its infancy, there is a big ree | held you Sock. We will sesiet 

demand for pilots, for men in avia- J?0 = pres cuphenen — Baw 
tion factories—air transport com- uate assist you to get a still at 
panies — passenger and express position. ° ; 
service—air mail—barnstorming — 

aerial photography, motion picture 

work, crop dusting, etc. I want to mail you—free—my big 

. jtyt Te _ rj j - « 2 ‘ iy ns 

Pe hn gah | emo —_ pa tn ge book. I want you to Jearn 
yourself; thousands of passengers proce oy | Bre rns a, and 
ind tons of mail and freight are gg “en ng ? bore ee Col 
10w being swiftly and safely car- ly lot why I say thet when 
ed all over the country daily. a a are trained Greer will 
Manufacturers are all behind in — _— : 

supplying the demand for airplanes. Never mind what you may think 

Whv? Because there are not now—rush the coupon and get all 

enough men ready to step in and the facts. No cost or obligation s« 

mail the coupon now. 


function in the various branches of 
GREER COLLEGE 


he industry. 
In the great seven and four stor) Dept I-M 2024 6. Wabash 
! 1@ great sev i . CHICAGO, ILL. 


Greer shops you learn on actu 

equipment. And what training! r ’ 

You learn metal construction Clip Coupon Quick 
wing building—woodworking—en ; a ! 


gine repair—acetylene welding— 
-arburetors—ignition—complete air- 
. . . 9 , , 

plane construction — rebuilding - = S. Wabash, Chicago, 11! 
repairing—meteorology and naviga- Bi aie A. - =e Ee ee 
tion. . 2 1 mployment Service. 

Is it any wonder that students 
from all over the world are to be 
found in the Greer Shops? 


Greer College, Dept. 1-M 


Well-known aviators—men like C. L. Laird, 
it! ny years experience in_ aviation 
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CKETING to the 


OR YEARS scientists have been forced to study the moon 

through its reflection in the observatory mirror. Since the 

moon refused to come closer to the earth than 220,000 miles. 
however, man may find it possible to exercise the alternative oj 
Mahomet and go to the moon, in the opinion of a distinguished 
man of science.-He is Dr. Robert Hutchings Goddard, for six 
years professor of physics at Princeton University, director o/ 
research for the U. S. signal corps at Worcester Polytechni: 
Institute and Mt, Wilson (California) Observatory during the 
world war, fellow of the American Geographical Society, mem- 
ber of the American Physical Society, American Meteorological 
Society and the American Institute of Social Sciences, and fo: 
the past ten years professor of physics and director of the physi- 


Prof. R. H. Goddard cal laboratories of Clark University, at Worcester, Mass. 





S IT possible to transport a human being 
I. the moon? To answer that question 
in the affirmative is to bring smiles to the 
faces of skeptics without number. And in 
fact had this suggestion been made before 
I began the extensive researches upon the 
rocket method of reaching extreme altitudes, 


of the mind of Jules Verne. Now, however. 
1 am of the firm opinion that it is possible 
with the use of a rocket of the type I first 
patented in 1914 and which I 

have been improving ever 

since, to reach the 

moon’s surface. And 





to which I have devoted many years of what may be of 
labor, I must confess that I should have 
dismissed the thought of —— ~~ 


reaching the moon as a 
merely another figment LIQUID OXYGEN 


ae ae EVAPORATED F OR es 
BREATHING , 


- £ 


= 


Sa 


44 LIQUID 
“FUEL TANKS 
FOR ROCKETS 


THERMOS BOTTLE INSUL- 
ATION PROTECTS AGAINST ,4 
SPACE COLD 
ROCKET OPENINGS IN SIDE 
SERVE TO STEER CAR 
< RECOIL OFEXPLOSIONS “~~ 
DRIVES CAR THROUGH SPACE” 7avag 
me aa y LA 
rit 


“aj 


An artist’s conception of a rocket equipped for a trip to the moon after the manner described by 
Prof, Goddard in his article, Note the provisions for breathing and insulation against extreme cold. 
H Modern 


Mechanics and 








by Prof. R. H. GODDARD, B.Sc., A.M., Ph.D. 
as told to William Robertson 


This photo of the full moon, taken from the Mt. Wilson observatory, shows the numerous craters 
and mountains which pit the surface of the satellite. A rocket landing on the moon would, Prof. 
Goddard believes, find sufficient chemical elements to recharge its fuel tanks, and therefore would 
not have to carry a sufficient supply of fuel for the return trip. 


particular interest to anyone who might 
contemplate making a journey thither in 
this new form of conveyance; I believe it 
would be possible for him to return to the 
earth in safety and report to the world the 
results of the first journey to one of our 
celestial neighbors. 
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Contrary to popular impression, [ am 
not at present engaged in an attempt to per- 
fect a rocket which will carry a human be- 
ing to the moon. That will come later, but 
it should be w.derstood that what I am now 
developing is a comparatively small affair 
and is not intended for reaching heights 
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Rockets Hold Only Hope of Man’s Ever Reaching Moon, Say Scientists 





MOUNTAINS OF THE MOON 
\ 








A view of the moon in its first quarter. The 
latest theory of scientists is that the surface of 
the moon, with its mysterious dark “lakes,” is 
made up of volcanic dust which is never blown 
about because of the absence of an atmosphere. 


much greater than just outside the atmos- 
pheric envelope of the earth. There are two 
reasons for this: 

First, the expense and time for the de- 
velopment are much reduced if the work is 
carried out on a small scale. 

Second, the uses of such a rocket, even in 
exploring the atmosphere, are so important 
that the development seems to stand a good 
chance of being continued. And further- 
more, if anything is designed for the pur- 
pose of passing through the earth’s atmos- 
phere, it is well to have a knowledge of the 
earth’s atmosphere first. 

Although I have been engaged in rocket 
work since 1914 when I was granted my 
first patents, the public evinced no particu- 
lar curiosity regarding the possibilities my 
investigations might open up and the recent 
interest displayed came in the nature of a 
surprise. 


At this moment I am engaged in the 
highly important problem of stabilization, 
and feel that it would be premature to give 
out data upon the results before this matter 
has been settled, and the work may be 
called complete. Nevertheless, the tests I 
have made, including that of July 17th 
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Prof. Goddard holding one of his experimental 
rockets which attained a speed of 8,000 feet per 
second, one fourth the speed necessary for it to 
leave the earth forever. 


when my experimental rocket was fired 
several thousand feet, have demonstrated 
clearly that the method of propelling it is 
operative and practical. 

This new method involves the use of 
liquid propellants and makes possible a 
rocket with most of its weight consisting oi 
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48 Hours Is Time Estimated Necessary for Moon Journey in a Rocket 


propellant material of high 
energy value. This is the 
new feature. And it is one 
that is quite vital if a rocket 
is to be used for reaching 
extreme heights. Although 
all of the basic principles 
involved in the high altitude 
rockets were patented by me 
in 1914, a few of the ideas 
I advanced at that time 
have been used abroad but 
only with black powder 
rockets. 

The liquid propellant I 
am using is as far ahead of 
black powder as the auto- 
mobile is ahead of the horse 
and buggy. Yet with the use 
of three black powder rock- 
ets, Fritz von Opel, a Ger- 
man, recently succeeded in 
launching an airplane 75 
feet in the air and circling 
half of a German airport at 
a high speed before he lost 
control of the machine. 

But the rockets I have 
been testing for the past 
nine years, are, so far as I 
know, the only ones actually 
constructed that have em- 
bodied any considerable 
number of my original principles. 

The first use of the rocket will be to send 
up instruments which will permit the study 
of the atmosphere at great heights. Another 
practical step beyond that, in all proba- 
bility, will be to send a camera round, and 
close to, the moon, having it guided through- 
out the journey by photo electric cells. 
With the knowledge thus obtained, a trip to 
the moon may well be planned. 

The idea of such a history-making trip 
appeals most vividly to the imagination 
and is one to which I have given conside1 
able study. 

To the 
theught is: 

“Who is going to make that first solo 
flight into the unknown?” 

Much risk is to be involved, undoubtedly, 
but not nearly so much as would seem at 
first blush were I free to make public the 
result of my investigations to date. When 
the time comes to attempt a flight into space 


layman, undoubtedly the first 
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CAMERAS TAKE 
AUTOMATIC PICTURES 


CAMERA'CARRYING ROCKET 
GUIDED* AROUND MOON BY 
ACTION OF LIGHT ON 
PHOTO ELECTRIC CELLS 


— 
ee al 


Before launching a man-carrying rocket to the moon, Prof. God- 
dard proposes to send a camera-carrying rocket around the satellite, 
directing its course by means of light-sensitive photo-electric cells. 


the dangers ahead will be proportionately 
less grave in the light of scientific knowl- 
edge than those which seemed apparent 
when Columbus started west with his cara- 
vels over the uncharted seas only to find 
that the troubles predicted for him were 
largely imaginary. 

And many with the hardihood 
scientific knowledge necessary for this, the 
most thrilling of all adventures in human 
experience, will be willing and eager to 
shove off into the vast unknown. 

The great rocket, with a 
large enough to hold a passenger comforta- 
bly with all of the equipment necessary for 
his task, will not need to carry propellants 
for the return trip. The chemical elements 
necessary for refueling exist on the moon 
to the most careful astronomical observa- 
tions, and it will be possible for the passen- 
ger to take off without any outside assist- 
ance for the return journey. 

That of itself removes one of the greatest 


and the 


compartment 
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A close-up of the myster- 
ious moon craters which 
may yield their secrets to 
the intrepid adventurer 
who first lands on the 
moon’s surface via rock- 
et, The craters shown 
average 50 miles across. 
Shadows are cast by the 
sun’s rays. 


difficulties by restrict- 
ing the weight of the 
space cruiser. Succes- 
sive explosions are nec- 
essary to propel the 
rocket and the speed 








The gases shot from that small rocket at 
a speed of 8,000 feet (more than 114 miles) 
per second. 

That is more than 90 miles per minute 
enough to send the gases away from the moon 
forever if fired straight up from her surface. 
The earth, however, has four times the gravi- 
tation force of the moon, and the velocity of 
the rocket launched into space from our world 
will have to be four times that great, or 360 
miles a minute. That speed may be easily at- 
tained by a larger rocket. And thus it can be 
readily seen that the time required to leave the 
earth and penetrate into space will be brief 
indeed. 

But how will it be possible for one to live 
inside this projectile? 

First, I have demonstrated that the rocket 
can be started without a jar sufficient to en- 
danger life within it. Neither need there he 
any when the rocket lands. For it will be so 
equipped that it may be guided to earth a; 
easily and safely as an airplane. 

Of course, the passen 
ger must breathe. The 
simplest plan of supply- 
ing oxygen is by evapor- 
ating a supply of liquid 
oxygen carried along. The 
cold of space would make 
the transportation 
of liquid oxygen a com- 
paratively easy matter. 
Insulation from the cold 
of space would be by thie 
ordinary “thermos bottle” 
principle which we know 
works well down to a 
temperature nearly that 
of outer space. 





The danger developine 


Comparative speeds of “fastest” objects f.. friction would be 


will be governed ac- : 
cording to their fre- %%¢ graphically shown above. Prof. God- 1, as no noticeable heat 
5 7 dard’s experimental rocket has already ’ 

quency. This may be traveled at a speed which would carry it would be generated be- 

regulated automatical- intoouterspaceif launched from the moon. cause the speed throug) 

ly or by the passenger the dense part of the at- 

himself, from a control board within his mosphere would not exceed 2,000 feet pe! 

cabin. second and the great increase in speed 
“Is it possible to acquire the amazing necessary to leave the earth would occur 

speed necessary for the purpose in mind?” from 20 to 700 miles above terra firma. 


has been asked. According to my calculations, the trip to 

To answer that I will point to the ex- the moon can be made in 48 hours or an 
periment I made last summer with the average speed of 4,750 m.p.h., an astonish- 
rocket I am shown holding in my hand in ing rate when compared with the swiftest 





the accompanying photograph, methods of present-day transportation. 


48 Modern Mechanics and 











—— 


| f 


_ SAW TILTS ON 


Wood Sawing Outfit Gransferred to Sled 


ECOMING tired of 

sawing ice by hand 
for himself and his neigh- 
bors, George Hill, of Nor- 
way, Maine, rigged up a 
home-made sawing out- 
fit by taking the gasoline 
engine off his wood saw- 
ing machine and _ attach- 
ing it to a sledge with ice 
sawing equipment, as 
shown in photo at left. 


TRUNNION 








George Hill and his home-made ice cutter pow- 
ered by the gasoline engine off his wood saw. 
The saw shaft tilts on a trunnion to grip the ice. 


Speed Indicator to Aid Typist 
WORD tabulator has been devised for 
attachment to typewriters to assist 

operators in watching the speed with which 
they are typing. Ella Freer, school novice 
typing champion of New York state, is 
shown below using a wood tabulator at- 
tached to her machine as she practiced for 
the international typewriting contest at Tor- 
cnto. 





WORD 
TABULATOR 











Typist checked by speed record and stop watch. 
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An artist’s sketch of Hill’s home-built ice cutter 
capable of cutting hundreds of blocks daily. 


Long-Lived Tools Are Designed 
OOL builders apparently appreciate the 
tremendous wear and tear on high 

speed machinery and are making every 
effort to produce long-lived tools through 
the use of much heavier parts and a freer 
use of ball bearings, it was indicated at the 
National Tool Builders association show 
in Cleveland. Speed was the keynote and 
everywhere were machines designed and built 
for the purpose of speeding up production 
and lowering costs. Lathes constituted 
probably the largest group of all machines 
displayed. It was particularly noticeable 
that most of the lathes were tooled with 
tungsten carbide cutting tools using heavier 
and faster cuts than has been customary. A 
pronounced trend toward heavier machines 
was shown in the abrasive equipment with 
the idea of speeding up production by 
means of special automatic and semi-auto- 
matic grinders for performing various jobs 
which heretofore have been handled on 
ordinary equipment. 
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EARTH is SHuge GENERATOR 


EARTH iS A GREAT ELECTRO 

MAGNET- HIGH TEMPERATURES EXIST 

THE MAGNETIC ING IN THE INTERIOR OF THE EARTH 

FORCES OF THE EARTH — & . ‘ SET THE SMALL ELECTRONS IN 

FLOW FROM SOUTH TO MOTION, GENERATING TREMENDOUS 
NORTH INSIDE AND FROM NORTH 7 ELECTRIC CURRENTS, WHICH DRIFT 

TO v AROUND THE EARTH'S AXiS OF ROTATION, 
SOUTH OUTSIDE THE EARTH INDUCING IT'S MAGNETIC CONDITION 


INDICAT 
TO pan! y FLOW OF MAGNETIC 
E WHICH TESTIFIES TO THE THE ELECTRIC CURRENT WHI 
eLecTie WHIRL INSIDE THE EARTH AXIS OF THE EARTH IS SOG 
‘ SENT THROUGH THE FIVE. FOO oF 
THEY WOULD MELT INLESS 0 OFA SECOND 





« 





es 


The earth is a great electric dynamo generating more than enough current to supply the ten largest 
cities in this country for one million years according to a theoretical treatise prepared by Dr. Ross 
Gunn, scientist and inventor of the naval research laboratories, whose views are illustrated above. 
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“Vacuum Cleaner Drive” for This All Metal Dirigible 








" STEAM 
TURBINE 
~, 


CREATES 
VACUUM 


Above is a schematic drawing 
showing the general features of 
the “vacuum cleaner drive” used 
on the Slade all metal dirigible, 
recently launched at Glendale, 
California. A turbine-driven cen- 
trifugal blower in the nose of the 
ship is expected to operate in the 
following manner: air is expelled 
at the periphery of a blower, as 
in a vacuum cleaner causing low- 











The all-metal steam-driven dirigible “City of 
Glendale” successfully passes its buoyancy tests. 


HE steam-driven all-metal dirigible 

“City of Glendale” designed and built 
by Captain T. B. Slade has successfully 
passed its buoyancy tests but its motive 
power at -this writing has not been proven. 
The dirigible is to be driven by means of 
a blower propeller which creates vacuum. 

















ered air pressure i diately in 
front. Normal air pressure to 
the rear of the ship is expected 
to push the craft forward at a 
100 m.p.h. clip. An elevator to 
the ground is another novelty. 





The “City of Glendale” is pictured above in its hangar resting 
on a slight cross structure, all that is needed to hold it securely. 
Passengers and freight can be lowered in an elevator from the 
gondola. 
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“RADIO Signals Guide 














Lieut. James Doolittle, “the 
Army’s best flyer,” is shown 
above in the cockpit of one 
of. his planes. Long famous 
for daring aerial stunts, Doo- 
little’s latest feat of flying a 
plane blind, guided only by 
radio impulses, ranks as one 
of his greatest. At the right 
is shown the plane which he 
used, with the cockpit entirely 
covered with a light-proof 
fabric. 





N A pleasant afternoon a few days ago 

a two-place Consolidated biplane was 
hauled out on Mitchel Field, Long Island, 
all tuned up for a flight. It was by no 
means an ordinary airplane—in fact, it was 
a plane destined to write aviation history. 
A post projecting up from the fuselage sup- 
ported a wireless antenna which ran to the 
wings. A covering of thick fabric which 
completely excluded the light of day was 
drawn over the rear cockpit of the plane. 


Into that cockpit crawled Jimmy Doo- 
little, better known as king of aerial dare- 
devils, also described as the Army’s best 
flyer. The covering was adjusted over his 
head so that all he could see was his lighted 
instrument board and the interior of the 
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Jimmy Doolittle, daredevil airplane 
pilot of the army, recently completed 
the first totally blind flight in history 
when he took off, flew, and landed in a 
plane in which the pilot’s cockpit was 
covered with a lightproof hood. Radio 
waves kept him on his course. The ful! 
story of this great flight which has con- 
quered fog as an aviation peril is given 


By MAJOR H. H. ARNOLD 


cockpit. With only instruments to guide 
him, Doolittle took off in the ship, flew for 
fifteen miles, and returned to his starting 
point, setting down the plane in as perfect 
a landing as if he could see the ground be 
low him. Thus ended the first totally blind 
flight in airplane history. ; 

Three new instruments made Doolittle's 
epochal flight possible. These were a radio 
direction finder, an artificial horizon, and a 
super-sensitive altimeter registering accur- 
ately within 20 feet. 

The radio direction finder consists of two 
reeds vibrating in consonance with a short 
range radio beacon. When the plane is ¢i- 
rectly in the path of the beacon, the two 
reeds vibrate uniformly, but when the ship 
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Drawing gives a good idea of the method employed to guide a plane flying blind. Radio impulses 
from the station are registered on a sensitive instrument in the plane which tells whether the ship 
is veering from a predetermined course. A super-sensitive altimeter registers height above the ground. 


is to the right or left of its course, one of 
the reeds vibrates more rapidly than the 
other. The closer the plane is to the beacon, 
the more rapid the vibration. The artificial 
horizon shows instantly the flying angle of 
the plane in relation to the ground, the de- 
gree to which the wings are tilted, if at all, 
and whether the nose is up, down, or level. 


The supersensitive altimeter depends on 
barometric pressure for its operation. In- 
asmuch as air pressure conditions vary at 
all times, it is necessary for the pilot to 
know the barometric pressure at the field 
he wishes to land on before he can read his 
altimeter properly. This information was 
supplied to Lieut. Doolittle by radio. Hav- 
ing calibrated the altimeter, by means of a 
turning knob, the pilot knows that it will 
accurately record his height above the 
ground as he comes down, with no lag in 
the readings. 

Guiding a plane by radio is not in itself 
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a new stunt. The same principle has been 
employed before, but sound was used rather 
than a visual instrument. The pilot had to 
wear earphones which buzzed more loudly 
in one ear than another as he veered from 
his course. The reed indicator used by Lieut. 
Doolittle is much more accurate than the 


old method. 


Aviators herald Doolittle’s flight as a sign 
that fog, the dreaded foe of flying, is at last 
to be robbed of its terrors. Within a few 
years all airplanes, it is predicted, will be 
equipped with simple instruments which 
will enable a pilot to fly entirely across the 
continent in fog, knowing at all times just 
where he is, and able to come down safely 
at will even though the ground cannot be 
seen. Altimeters built on the principle of 
sound reflection, measuring distance by the 
time required for a sound or radio wave to 
reach the earth and return, are now being 
developed which will make it unnecessary 
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Direction Finder, Super-Sensitive Altimeter Make Blind Flying Possible 





SENSITIVE ALTIMETER KEEPS 
<<" PLANE AT SAFE HEIGHT 


The need for a sensitive altimeter 
is shown by the above drawing. 
Fog obscures high hills into which 
a plane might crash unless its in- 
struments warn it to climb higher. 
When landing blind, an accurate 
knowledge of height is essential. 


SUPER-ALTIMETER 


This photograph shows the instruments used by Doolittle in 


BEACON DIRECTS 
LANDING OF PLANE 


BANK INDICATOR 


Ot—TuRY INQIOATAR:) 


his blind flight. The super-altimeter and the radio direction 


to know barometric pressures. 

Blind flying well deserves its 
description as the terror of aviation. At the 
speed of a plane’s flight, usually around 
100 m.p.h., the pilot loses his sense of bal- 
ance. When the ground is visible he can 
orient himself by means of objects beneath 
him, but when fog or darkness intervene he 
cannot tell, except by instruments, whether 
he is flying with tilted wings, up or down, 
or level. In such circumstances he must rely 
absolutely on his instruments. 

Lieut. James Harold Doolittle, as he is 
formally known, comes honestly by the title 
of king of the danger darers. He is an ex- 
perienced pilot of racing planes, and was 
first to astonish the world by performing 


finder, at left, were the devices on which he mostly depended. 


that “undoable” feat, the outside loop. At 
the recent Cleveland air show he literally 
flew the wings off a plane. Diving at 200 
m.p.h., the wings suddenly snapped off. 
Doolittle came down gracefully in his para- 
chute, jumping into another plane, and went 
up again to stunt some more before the 
crowds. This was described as the “big 
thrill” of the show. 

Laconic, as are most flyers, Doolittle’s re- 
port of the accident which he turned in to 
his superiors is a classic of its kind. His 
“description of method of leaving plane” 
was: “Thrown out.” His “complete and ac- 
curate account of the causes for the jump” 
was: “Wing broke.” Four 








A 
F 2 super-sensiTive 
ALTIMETER 


ALTITUDE IN THOUSANDS AND 
HUNDREDS OF FEET 


words told the story for 
him. He was in a hurry to 
get back into his plane so 
he could fly some more. 

An interesting sidelight 
on Doolittle’s blind flight 
is afforded by the “argu- 
ment” he had with officials 
before taking off. Authori- 
ties, confident of the re- 
liability of the instruments 
but unwilling to subject the 
pilot to unnecessary haz- 
ards, insisted that a second 
pilot occupy the front cock- 
pit to take the controls in 








A “close-up” of the direction finder and altimeter. When the right 
reed vibrates, as shown, the plane is to the right of its true course. 54 
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case of emergency. Doo- 
little finally assented but did 
once need assistance. 
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world’s greatest rope walker, re- F FINGER ON Pd 


cently walked between two Chi- 


cago buildings 39 stories — ‘ , POLE HOOKS 
the ground. The stunt require walt’! ¢ 

skill and nerve, but the rope OVER ROPE 

walker’s balancing pole was ar- 
ranged as shown in the oval 
inset so that his task was greatly 
simplified. The pendulum effect 
of the weight at the pole’s end 
actually brought gravity to the 
aid of the performer, holding 
the pole upright so that he 

could balance him- 
self by it. 
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Wrecked Home Demonstrates Power of Speeding Car 


A 
fi . ii 7 } Pr 
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ee 
S| This Chicago house, wrecked 


when a skidding motor bus 
struck it, gives a graphic dem- 
onstration of the natural 
forces of inertia present in 
any moving object. An auto- 
mobile weighing only 3000 
pounds, traveling at 40 m.p.h., 
exerts a striking force of 2700 
tons. This house was struck 
by a five-ton coach! 


Scientists tell us that most fruits and vegetables are three-fourths water—even more in the case of 
the watermelon. Giant vegetables which grow five or ten times the size of their ordinary brothers 
are usually the result of perfect growing weather in which there has been. plenty of rainfall. The 
squash shown above, exhibited at the Fresno, Cal., fair, weighs 153 pounds. A thunderstorm in 
the corn belt often means an extra million dollars for the farmers by insuring better crops. 
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Volcano Tosses 10,000-Ton Rock As If It Were a Pebble 
tie 











Demonstrating the terrific forces 
pent up under the earth’s crust, 
a New Zealand volcano recent- 
ly tossed a 10,000-ton rock 150 
feet. The huge rock is shown 
above, with three figures stand- 
ing on its top to give an idea 
of its size. The rock landed 
directly on top of a homestead, 
entirely obliterating it. 500,000 
horsepower, it is estimated, was 
expended in moving the rock 
this distance. 





























Another demonstration of natural forces is presented in the above photograph of the recent hurri- 
cane which howled over the country east of Pensacola, Florida. The palm trees are bending before 
a 102-mile-an-hour gale, while a lone automobile is stranded hub deep in water blown up from the 
distant sea shore. Meteorologists explain that storms are simply the result of nature’s re-establishing 
a balance between different layers of the atmosphere where variations in density exist. 
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Movies in Plane Offer Entertainment for Air Passengers 


Using a projector weighing only six and a half 
pounds, officials of the T.A.T. air lines are now 
offering movies to entertain passengers in their 
airplanes. The above photo shows the first air- 
plane movies ever projected. Six reels of comedy 
and news subjects were presented in an hour and 
a half during a 10-hour flight between Colum- 
bus, Ohio, and Waynoka, Oklahoma. Movies 


will be shown in all of the company’s planes. 


Designed to rise absolutely vertically, this novel pl 1 
exhibited in England. ¥ plane was recently 


| 


The latest idea for comforting 
the baby and making less work 
for mother or the nurse is the 
installation of a phonograph in 
the carriage, as shown in the 
above photo. This innovation 
has become very popular in 
England, where numbers of spe- 
cial lullabies are being manu- 
factured to lull baby to sleep. 


38 Modern Mechanics and 





“Basketball Golf” Can Be Played in Your Back Yard 


A combination of golf, 
basketball, target shooting 
and several other sports is 
the new game of “basket- 
ball golf” invented by H. 
C. Alston, of Los Angeles. 
He is shown in the picture 
at the right demonstrating 
how to play the game. A 
golf ball is driven with a 
regulation club toward a 
canwas backstop in which is 
fitted a ring similar to a 
basketball hoop. The ob- 
ject is to so place the ball 
that it will fall through 
the hoop—not at all an 
easy thing to do. The ball 
is automatically returned 
to the player by a device 
similar to that used in 
bowling alleys. Advantages 
claimed for the game are 
that it furnishes exercise 
without the need for 
tramping over a golf 
course. 
























































400 individual lenses mounted on this rack will form the reflecting surface of the world’s largest 
telescope. One lens will be placed in each rectangle of the lattice work. Four are shown in place. 
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Five Beardmore engines 
will drive the giant R101. 
The photo above shows 
one of the engines 
mounted in a nacelle or 
“egg” underneath the air- 
ship. These engines will 
burn crude oil instead of 
gasoline or gas fuel as 
used by the Graf Zeppe- 
lin. This is expected to 
make the ship much safer 
for travel in tropical 
countries. 





——— 


Having passed its first actual 
flight tests recently after be- 
ing more than five years in 
the building, the new British 
dirigible R101 is being 
groomed for a flight to 
America. The photo above 
shows a view of the tail of 
the dirigible. Note that the 
controls have been moved 
farther forward on the hull 
than is customary. It has been 
found that this placement : sa 
increases their effectiveness. ae z ‘ 2 ae 





Major Scott, of the Royal Air Force, who will be navigator of the 
R101, shown in the control gondola of the airship after its first flight. 
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Dirigible Has Larger Gas Capacity Than Graf Zeppelin 





This view of the R101 
was taken shortly before 
it was completed. It shows 
the nose of the ship with 
the opening through 
which the passengers en- 
ter the dirigible open for 
use. The control room 
gondola had not been in- 
stalled when this photo 
was taken. 








P 


assengers sit at ease on the observation balcony of the ship, watching the ground through windows. 
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THE WORLD’S LONGEST 
SUSPENSION BRIDGE, 
now under construction be- 
tween Washington Heights, 
New York City, and Fort 
Lee, N. J., has progressed to 
the stage where the weaving 
of the suspension cables is to 
be begun. Above photo was 
taken from the top of one of 
the 635-ft. towers and shows 
the catwalk on which four 
36-inch cables will be spun. 
When completed the bridge 
will cost $60,000,000. It will 
be 8500 feet long, and will 
have eight traffic lanes. 
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Wing eMotors to Improve AUTOGYRO 
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This pictograph shows a helicogyre in flight, as depicted on the cover of this month’s Modern 
Mechanics. The helicogyre is a proposed improvement of the autogyro, with two motors mounted 


on the revolving wings. 


ECENT successes of Juan de la Cierva’s 

Autogyro airplane have directed the at- 
tention of aeronautical engineers to the pos- 
sibilities of improving this type of machine 
into tomorrow’s perfect airplane. The aero- 
dynamics of the autogyro are considerably 
more complicated than is the case with the 
conventional type of plane, but various fea- 
tures of its design, such as its ability to 
descend almost vertically, are most practical. 
‘On the cover of this month’s Mopern 
Mecuanics, Stewart Rouse has presented an 
adaptation of the autogyro suggested by a 
French designer and tentatively called the 
helicogyre. The principal difference from 
the autogyro lies in the installation of two 
motors in the ends of the revolving wings. 
In addition to this, the wings themselves are 
thickened and are generally of heavier con- 
struction than the companion pair of wings, 
without motors, which give fore and aft sta- 
bility while the motored wings are parallel 
with the fuselage of the plane. 

In the autogyro a long run on the ground 
is necessary in taking off, to give the rotat- 
ing wings time to gain speed. As implied 
in the name of the machine, these wings 
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are set in motion automatically when the 
plane moves forward. In the helicogyre this 
long take off would be eliminated, the wing 
motors taking care of accelerating the 
wings, making possible an ascent which its 
advocates predict would be almost vertical. 

The addition of motors to the wings com- 
plicates the aerodynamics of the design 
somewhat. Light, high speed motors must 
be used to economize on weight. Such in- 
stallation, however, entirely changes the 
principle by which flight is attained. The 
two small wings, resembling the lower wings 
of a biplane, are used more for directional 
control than for lifting power. Practically 
all of the lift is supplied by the revolving 
wings. 

An extremely low landing speed is a fea- 
ture of the autogyro which appeals most 
strongly to observers. The plane seems 
almost to hover in the air, and when it 
comes down in a vertical line it stops roll- 
ing almost at the instant its wheels touch 
the ground. If the autogyro’s take-off ability 
can be made comparable to that of landing, 
the machine will have an ability to land in 
and rise from a back yard. 
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New Floating Bridge Plan for English Channel Proposed 


CUSTOMS 
OF FICE 


BREAKWATER 
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Above is the prospectus for the suggested section- 
al floating bridge to link England with France. 


N UNUSUAL scheme for bridging the 

English Channel has just been pro- 
posed by Cleve F. Shaffer, of San Francisco. 
The bridge would cost $40,000,000 and is 
designed to meet the varied standpoints of 
engineering, finance and national security. 
The plan calls for two immense lift spans 
in harbors protected by breakwaters at each 
side of the Channel. The chief lift sections 
are far enough down to avoid movement 
by wave action. Sections of the bridge span 
could be raised and lowered. The plan is 
the least costly yet offered, is declared to be 
sound from the engineering viewpoint and 
it could be easily rendered useless in case 
of conflict by either France or England. soa 


SHOALS CARRY 


a BRIDGE FRANCE-—— nf 
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A compensating device for rise and fall of tides takes into consideration the irregularities of the hoo 
channel bottom, an economy of construction, and this accounts for the rather crooked path shown. wale 


64 Modern Mechanics and Fuie 











Grench “Prison eWMakes “Riots Impossible. 





IDENTIFYING COMRADES 





MASKS PREVENT PRISONERS 





When French convicts make rare emergence 
from solitary confinement they are masked 
so they can not recognize fellow prisoners 
and former pals with whom to plot riots. 
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View of exercise pens in the prison at 
Fresnes, near Paris, with a masked con- 
vict in the foreground. The mask per- 





Here are the gaunt ruins of the Colorado state prison 


mits breathing and a downward view 
of the ground, making it possible to walk. 


mess-hall where convicts rioted recently with the result 
that twelve died and ten were wounded in the uprising. 


MODEL prison has been built at Fres- 

nes, near Paris, France, where it would 
be virtually impossible for convicts to plot 
and execute a riot such as the recent one in 
the Colorado state penitentiary at Canon 
City which was the most terrible of several 
recent uprisings in American prisons. 


Whenever French convicts make their 
rare emergence from solitary confinement in 
the Fresnes prison they are forced to wear 
masks or hoods which cover their faces. The 
hoods permit them to breathe freely and to 
watch their feet for marching but prevent 


Inventions for January 


any possible view of fellow prisoners. In 
this way the convicts are prevented from 
recognizing former convict pals and others 
in confinement for stealthy plotting of jail 
deliveries or riots. The French prisoners are 
kept in padded cells and exercised in indi- 
vidual pens. Their work is brought to them 
in their cells, individual work benches being 
provided. 


This French system contrasts vividly with 
the American system of providing music, 
movies, radio entertainment and the like for 
the entertainment of law violators. 
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Airplane Filling Stations Are Modeled After Auto Service 








FEATURE of the most up- 

to-date aerodrome of Lon. 
don, England, recently opened 
at Hanworth in Middlesex, is 
that pilots can refuel in the same 
manner as the motorist. A long 
row of gasoline pumps with ele- 
vated hose lines has been in- 
stalled so that several airplanes 
can be fueled at the same time. 
The pilots taxi their ships up to 
the filling line just as a motor- 
ist drives up to the pumps in 
the modern filling station. An 
attendant immediately steps for- 
ward, opens the tank, inserts the 








Photo shows London’s new airplane filling station for pilots. 


Beryllium Foreseen for Aircraft 


ERYLLIUM, a light metal now worth 

$200 a pound, is likely to find com- 
mercial utilization in future aircraft con- 
struction, Dr. W. H. Gillett, director of the 
Battelle Memorial Institute, Columbus, 
Ohio, predicts in a report to the American 
Electrochemical Society. Although now in 
the rare metal class, beryllium, on account 
of its light weight, a third that of alumi- 
num, would allow decreases in the weight 
of aircraft. Designers have estimated that 
it is worth $40 to reduce the weight of an 
airplane one pound. Rare as the metal is 
today, Dr. Gillett declared it could be ob- 
tained in quantity and at a price of about 
$25 to $50 a pound if there was demand 
for it. Geologists estimate that there is as 
much beryllium by weight in the earth’s 
crust as there is lead or zinc, and much 
more by volume. It is known to have a 
higher modulus of elasticity than other 
light metals and this property, nearly equal 
that of steel, promises to allow aircraft de- 
signers to use methods not now possible. 


Rangefinders on Merchant Ships 
EACEFUL passenger ships and fast 


cargo vessels now mount on their decks 
rangefinders such as heretofore have been 
seen only on ships of war. At the Shipping, 
Engineering and Machinery Exhibition at 
Olympia there were exhibited these new 
additions to navigation equipment capable 
of accurately determining the range of ob- 


jects 500 to.25,000 yards distant. 
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hose nozzle and delivers the re- 
quested amount of fuel. The ser- 
vice eliminates the necessity for oil trucks 
on the field and provides speedy service. 
The Hanworth airport caters to the rich and 
tuition is given at moderate rates to, many 
persons who have recently learned to fly. 


Realistic Models Exhibited 
SANTA CLAUS wonderland on a scien- 


tific scale was the eleventh annual ex- 
hibition of models of locomotives, boats, 
marine engines, steam engines, tools of all 
kinds, tractors and electrical apparatus 
made by members of the Chicago Society 
of model engineers in Chicago. 














Lillian Tessmer and John Matthews’ model tractor. 
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Small © Dirigible TOWS GLIDER 








“\. GLIDER 
TOW CABLE 








An artist’s view of a dirigible towing a glider. 


WO unusual glider events took place 

recently at Akron, Ohio, municipal air- 
port. One, believed to be the first of its 
kind ever attempted, was the successful tow- 
ing of a glider by a small dirigible. The 
Goodyear-Zeppelin Corporation helium 
vacht, “Vigilant,” of 86,000 cubic feet dis- 
placement, went aloft towing a glider owned 
by the Akron Glider Club. R. E. Franklin, 
professor of engineering and mechanics at 
the University of Michigan, was at the con- 
trols of the glider. At about 3,000 feet alti- 
tude, the towing line was disconnected, and 
the glider made a graceful descent to the 








Wallace H. Franklin is shown in the 
glider in which he was towed 160 miles. 


field. A few days later, Wallace 
H. Franklin journeyed 160 miles, 
from Ypsilanti, Mich., to Akron, 
in another glider towed by Hugh 
Robbins, Akron flyer, behind a 
Waco plane. Although performed 
as stunts, the towing of gliders 
demonstrates the possibility of 








Photograph of the “Vigilant” with a glider in tow. 
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their being used as freight carriers. 
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When (HRISTMAS “Grains 




















When the train refuses to run, and the power is 
on, test the track first of all. The third rail may be 
shorted, or the pegs making faulty connections. 


INIATURE electric railroads and 
equipment, like other mechanical de- 


vices, sometimes get out of order and refuse 
to function properly. Engines refuse to 


run; they roll sluggishly; short circuits 


occur in the track system and other things 
arise to cause the user to wonder what is 
the matter. It is then that the person who 
understands the fundamental principles of 
such electric devices can quickly locate the 
difficulties and set things to rights again. 

First of all, test the power source. If 
light lines are used with a transformer try 
turning on a light. If it doesn’t light the 
power is probably off and the railroad isn’t 
at fault at all. If dry or storage batteries 
are used test them with an ammeter or 
hydrometer to see if they are “up.” Then 
make sure the transformer is switched on 
and all connections are tight. If the train 
still refuses to run the trouble must be 
systematically searched out and remedied. 

Start with the transformer or battery con- 
nections to the track. A track connector is 
used for this purpose as illustrated. Be 
sure the wires are well clipped on and 
that the clamp makes positive contact with 
the rails. If in doubt as to positive connec- 
tions test the connector by shorting the base 
of a flashlight lamp across the terminals. 
If current is passing the bulb will light. 
Use 2 volts of battery or the lowest trans- 
former tap for this test. 
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If the track will not carry a current, possibly the 
clips are shorting, or have not been properly 
placed. These clips for the track are important. 


Next test the track for shorts or dirty 
rails, Clean the rails with gasoline and 
then wipe dry. Try the train and if it does 
not operate test the track for shorts or open 
connections. Push each pair of sections 
tightly together so all pins and tubes make 
contact. If this doesn’t start something then 
take the track apart, a section at a time, 
and test each one for short circuits. Place 
the track connector on the outside rail and 
remove one wire from it leading to the 
power source. Touch this wire to the third 
rail. If sparks fly that section has a short 
circuit. If nothing happens the section 
is O. K. 

With the track reassembled and the power 
connected and turned on try the circuit 
by bridging from the outside rail to the 
third rail with any handy metal tool. Do 
this quickly with a wiping motion and 
sparks should fly. If they do the circuit 
is running through the tracks properly. 

Continued refusal of the train to do its 
stuff indicates a probable shorted motor or 
open circuit. 

To test for a short between the motor 
and the steel housing lay the engine on its 
side and remove the power wires from the 
track connector. Hold one wire on the brass 
collecting shoe as shown and touch the 
other wire to a bright part of the metal 
housing. The motor should spin. If it does 
not then there is a shorted motor winding 
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Stop “RUNNING 


Be Your Own Repair Man 














The current may be short circuited in the track 
lead-ins. These are of fibre with soldered con- 
nections, which may have broken, 


or open lead. Wipe off the collecting shoe 
with gasoline, 

If you suspect the motor brushes remove 
the housing from the motor. At the same 
time inspect all exposed wiring and tape 
any bare spots. They will surely cause 
shorts. When the brush supports are ex- 
posed the brushes may be removed. Each 
brush is held against the commutator 
through a metal tube and held down by a 
spring. To remove the brush, lift the spring 
with a small tool and the brush can be 


by 

















The “juice” may be shunted through the motor 
frame by a short circuit instead of to the motor. 
Test this out with small voltages. 


dropped out. The entire brush plate may 
be taken off by loosening the two holding 
screws. If brushes are worn short replace 
with new ones and be sure the spring holds 
them firmly against the commutator. In- 
spect the brush wires and all internal con- 
nections, 














STORAGE 
BATTERY 





4 TRACK 
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FUSE WIRE 


DOUBLE CLIP | 





Here’s a new one for running electric trains, which run better on direct current than on A.C. Use 
the radio trickle charger to keep the battery going, and run the train on D.C. 
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Servicing of Standard Toy Christmas Locomotives Is Half the Fun 





REVERSE LEVER 





i 


The parts above enumerated may be prolific 
causes for the non conduction of current. See 
that the wheel flanges are clean; use gasoline to 
clean the third rail roller, and look to it that the 
commutator segments are dry (not gummed with 
oil) and that there are no loose wires and bared 
parts. 


To oil an electric train use only the very 
best grade of light oil and use sparingly 
but often. Cheap oil will gum up quickly 
and block the electric circuit. Use a drop 
at a time on a straw or small wire. Clean 
collection shoe with fine sand paper when 
necessary as well as the flywheel flanges. 
These are the collectors for the current to 
the motor. 


The usual short in a track section is be- 
cause the fibre insulation under the third 
rail and the metal tie has cut through and 
allows the two parts to touch. If this is 
found to be so, remove the old insulator 
and put in a new one. This should remedy 
that trouble. Test out before reassembling 
the track. In reassembling push all track 
pins well home and then force the metal 
clamps connecting sections firmly in to 
prevent the sections from opening up and 
breaking the circuit. If track sections fit 
together too loosely pinch the open ends 
with a pair of pliers so the pins will push 
in tight. 

Clean commutator under the brushes with 
a cloth moistened in gasoline and wipe dry. 
Do not oil, With all connections tight, 
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, BRUSH ASSEMBLY 1 
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The brushes, fine gauze pillars set in spring 
sockets, often become gummed and should be 
brightened up with sand paper, and oiled with 
a drop of very fine oil. 


shorts and bare spots taped and brushes 
and commutator properly adjusted the mo- 
tor should spin when the wires are connect- 
ed as previously described. If it runs this 
way it will do the same on a live track. 

The accompanying diagrams _ illustrate 
the various methods of connecting and ap- 
plying power to the railroad system for best 
results. No matter what type of power is 
used, however, use only enough voltage to 
give the desired speed. More power tends 
to shorten the life of the motor and acces- 
sories. If a storage battery is used the 
radio trickle charger can be handily utilized 
to keep up the charge in the battery so it 
will always operate efficiently. The farm 
lighting plant can be used nicely by tap- 
ping off from three or more cells as shown. 
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A‘ automobile which has no 
clutch pedal and no gears 
to shift has been built for Col. 
Edward Green, wealthy son of 
the late Hetty Green. The novel 
control system of the car is made 
possible by substituting a gen- 
erator and an electric motor in 
place of the usual transmission. 
The flywheel of the gasoline mo- 
tor drives the generator, which 
supplies current to the electric 
motor which propels the car. 
There are but two foot pedals, 


As shown in the above photo, Col. Green’s gas-electric car one to the left for the brake and 
does not differ outwardly from any automobile, except that another for the accelerator. It 


he has installed a special windshield for his own convenience. 
The electric drive of the car is concealed beneath the floor. 
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is impossible to kill the engine 
without actually shutting off the 
ignition, and it is impossible to start with a 
jerk. Even though the accelerator is 
jammed quickly to the floor board, the pick 
up will be smooth and gradual. When 
driving the chauffeur can keep both hands 
on the wheel and his eves on the road at all 
times. 

The gas engine of the car is of standard 
make and was not altered in any way. By 
stepping on the accelerator the gas engine 
is speeded up as in any car, and the in- 
creased speed turns over the generator at 
a higher rate and a proportionately stronger 
current is fed to the electric motor, result- 
ing in greater speed for the car. This 
arrangement entirely eliminates jerky starts 
common to clutch and gear transmissions. 





An interior view of the GEAR REDUCTION 


car is shown above. Note 
that there are only two 
foot pedals, one control- 
ling the accelerator so that 
the feet need not be shift- 
ed when maneuvering the 
car. Radio dials in the 
dashboard control a loud 
speaker which can be seen 
just above the starter but- 
ton. The slight buige in 
the floor is caused by the 
generator, which takes the 
place of the transmission 
case and is operated by the 
flywheel of the gasoline 
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motor. Only three motions 


are required to set the car Disposition of the various electrical units of the car is clearly shown 


moving. 
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by the above photo of the car. Note short length of the drive shaft. 
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Huge cranes aid in fabricating the 454-ton lower leaf gates for locks in the new Welland canal. 
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DATUM LINE 500 FT. 


“S_SHIP CANA GRADE 543 FT 





Elevation showing Lake Erie, guard locks, and deep cuts necessary in construction of deep canal. 





By EARLE W. GAGE 


FTER more than three centuries of en- 
4% deavor to connect the Great Lakes with 
the sea, modern engineering skill is making 
a real achievement in completing the Wel- 
land Ship Canal across the Niagara Penin- 
sula, connecting Lakes Erie and Ontario. 
72 


A series of locks will step ships up or 


down, the 32614 feet between the lakes 
The project involved construction of th 
longest lock in the world, and locks with 
greater lift than those of the Panama o! 


Suez. The canal, the third Welland Canal 
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LOCK GATES 











Looking down the world’s longest canal lock, 1,380 feet, a part of the new Welland ship canal. 


to be built since the first was conceived in 
824, will cost about $120,000,000. 
The canal will permit passage of the 
largest lake vessels. It is 25 miles long. 
In addition to the seven lifts, aside from 
the guard lock, at the entrance, known as 


No. 8, three of the locks are twins, permit- 


GUARD GATES 





400 FEET 
350_| 
300 FEET 


250 


— 





200 FEET 


ting two ships going in opposite directions, 
to be put through at the same time without 


loss of time. The twin locks are similar to 
those used at Gatun, in the Panama Canal. 
While the Gatun locks have an 85-foot lift, 
those in Welland have a lift of 13914 feet. 
They are 820 feet long and 80 feet wide. 
At the highest point in the lock walls, which 
is between locks Nos. 4 and 5, the huge 
structure towers more than 130 feet. 

The gates are the most gigantic affairs 
ever fabricated for canal purposes. There 
are 454 tons of metal ore in each of the 
lower leaf gates. 

Each of the seven locks makes a step of 
1614 feet. 


LAKE 
ONTARIO 


DATUM LINE 200 FT. ABOVE SEA LE 





Elevation showing Lake Ontario and the series of mighty locks for raising or lowering lake vessels. 
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Transparent Wrappers for Packages Can Be Home-Made 





LIQUID 
CELLULOID 





HIN, transparent, waterproof 

wrappers for covering pack- 
ages intended for gifts may be 
easily and cheaply made at home, 
giving a truly cosmopolitan ap- 
pearance to gifts. A thin, liquid 
celluloid is made by dissolving 
strips of clear celluloid in either 
ether and alcohol or amyl acetate. 
Coloring matter may be added at 
this stage if desired to increase its 
attractiveness. 








DRY 
CELLULOID 





Liquid celluloid poured and spread thinly on a 
glass plate to dry will become transparent sheet. 


Coal Delivery in Paper Boxes 


MOST approved method of coal deliv- 

ery are these heavy composition boxes 
which have been adopted by a Chicago coal 
company in an effort to eliminate the dust 
arising when delivery is made in cloth bags. 
The square shape of the boxes aids in pack- 
ing them on the truck and they are a part 
of the standard equipment of the truck. The 
boxes aid in making fast delivery. 

















Coal carriers unloading boxed coal from truck. 


74 


SHEET 
he 











Celluloid sheet being stripped from glass plate. 


Blindfold Tests for Pilots 


NE reason why aviators so often lose 

themselves completely in a fog, possi- 
bly a clue to what became of some of the 
flyers who have taken off across the Atlan- 
tic never to be heard from again, is sup- 
plied by tests of blindfold flying made 
recently at Langley Field, Virginia, for the 
National Advisory Committee on Aeronau- 
tics. Blindfolded pilots fly, it was found, in 
spirals instead of straight lines, just as men 
walk in similar spirals when blindfolded 
or when lost in a forest. For these tests the 
airplane had dual controls, with the blind- 
folded pilot in one seat and a reserve pilot 
in the other, ready to take charge if the 
blindfolded pilot got into serious trouble. 
In every instance the blindfolded pilot, after 
flying for a little while in a straight line, 
began unconsciously to turn his airplane 
into a spiral path. In the absence of relia- 
ble instruments and without sight of land- 
marks, a pilot in actual flight might do the 
same; perhaps circling over a_trackless 
ocean in an ever-narrowing spiral until his 
gasoline was exhausted and his airplane fell 
into the sea. 
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Machine Digs Holes for Telephone Poles at Great Speed 
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New earth boring machine on the auger principle is 
attached to end of a truck and digs holes at top speed. 


NEW type of earth-boring machine has been 

developed that is speeding up to a remark- 
able degree the setting of poles. The auger is 
manipulated on the same principle as that em- 
ployed by the carpenter when boring through 
wood. The auger is let into the ground until it 
has a full load, then it is raised above the ground 
and the dirt removed from it by centrifugal force. 
This operation is repeated until the hole is dug 
the desired depth. The time required for digging 
a hole by this method is two minutes under ordi- 
nary conditions to five minutes when boring 
through tough shale. The pole is raised into posi- 
tion, the hole is dug and then the pole is dropped 
into place and solidly tamped. 


Mouse Empire Rises and Falls Every 





eee 4 











Telephone poles are hoisted up and set in 
holes speedily with new equipment at- 
tached to end of truck. 


Four Years in Great Britain 


HE mouse population of Great Britain 

ebbs and flows every four years like a 
gigantic animal tide; which is fortunate for 
ten years of uninterrupted increase would 
enable a dozen or so pairs of mice to peo- 
ple the country with more than a thousand 
billion arémals. The discovery of the cycle 
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was explained before the recent conference 
of Empire Meteorologists, in London. Start- 
ing with a year of relatively few mice, the 
mouse population increases rapidly at the 
beginning and then more slowly to the top 
of the cycle. Disease then appears and the 
mouse population rapidly declines, 





Model “Harbor for Coy Ships 
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SPUR TRACKS 





Bill Woodworth, Jim Jennison, 
Jack Kemble and Wilson Hines 
own this backyard shipping basin 
It has its own drydock. 











LTHOUGH Pasadena, 

California, is thirty 
miles from the nearest sea- 
port the young men of 
this city have developed 
such great interest in ship 
models that their work is 
becoming known all over 


SECTION 
OF GATE 
LIFTS UP 
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the country. Notable ex- 

amples are the $2500 model of the S. S. 
Malolo in the Honolulu service and one of 
the president’s yacht, the Mayflower, con- 
structed by two brothers who have gone 
into the business on a very successful com- 
mercial scale. 

Many groups of other boys in Pasadena 
display more than average skill in the 
building of these interesting models and 
four young men have actually organized a 
club, “The American Mercantile Marine 
Corporation” for the study and construction 
of miniature steamships. These boys, Bill 
Woodworth, James Jennison, Jack Kemble 
and Wilson Hines, average 14 years in age 
and gravitated together through their mu- 
tual interest in things nautical. 

Their fund of knowledge of shipping 
covering the past hundred years is amazing. 
The club library contains huge scrap books 
with thousands of photos and clippings of 
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High and low tides are simulated with the small 
board lock dam shown above. The method of 
building the piers used in the “American Mer- 
cantile Marine Corp.” are also shown. 


past and present steamships, and any one 
ef the members is able to give detailed 
specifications and nature of service of prac- 
tically any ocean going steamship. 

An irrigation ditch in the orchard at one 
of their homes furnished the inspiration 
for an ocean within backyard limitations, 
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Concrete Dry Dock and Railway Wharves Made Complete in Miniature 


and here they try out their model ships. 
A seaport town has been built, with wharves, 
jetties, docks, depots, stores, shops and 
houses. A vast railroad system serving the 
port has been laid out with several hundred 
feet of track, and two locomotives and over 
fifty cars are included in the system which 
is complete with switches, spurs, bridge, 
semaphores and crossing gates. The build- 
ings and signals are electrical- 


large enough to accommodate a 22-inch 
liner. Cargo is hauled to shipside in the 
trains, transferred to the “bottoms” and 
shipped on the high seas. After a vessel 
has been in service for a certain period 
she is withdrawn and sent to the drydock 
for overhauling. Water is fed to the 
“ocean” through underground tile and tides 
are controlled by a water gate. 





ly lighted. 


There is a concrete drydock 


ALL QUARTER- 
\ ine BOARDS ___ 


DETAIL 
OF BUILDING 























ORE DOCK 

















PROPOSED 
EXPANSION 


CONCRETE 
INTAKE CULVERT 














Models of famous ships such as the 


Robert Dollar, Malolo and the Olympic ply this backyard 


ship harbor. Cargo is hauled to shipside via rail, transferred to “bottoms,” and shipped for high seas. 
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Silver and Copper Used for ?7hristmas Ginsel 











These machines consume an average of 2,700 miles of tinsel thread 
daily in making Christmas tree tinsel garlands. Six miles of the 


delicate tinsel thread weigh only one pound. 


EW persons know that the sparkling 
garlands for Christmas trees are 
made from silver-plated copper 
wire. In manufacturing processes 
a copper ingot is rolled 
into a wire %¢-in. thick. By 
drawing through steel dies 
this copper rod is reduced 
to a diameter of 3/16 to 
1,-inch in diameter and 
plated with real silver. The 














Five thousand of such stars, foxtails, clusters, etc., are produced 
annually in one factory alone to decorate American Christmas trees. 
The ornaments are made from miles upon miles of silver-plated 
copper thread. 


Girls attain amazing speed 
in assembling these fragile 
ornaments. 


wire is then drawn 
through diamond dies and 
finally it emerges three- 
thousandths of an inch 
in diameter. High speed 
rollers flatten this almost 
microscopic wire, at the 
same time imparting a 
high lustre. The tinsel 
is made in America. 
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ARAGE mechanics are most ingenious 
fellows. They are frequently able to 


see new uses for discarded parts which ac- 
cumulate around their garage. For instance 
there are no better gears than those to be 
found in the differential. The gear ratio is 
rather a favorable one when consideration 
is given to the power desired for lifting or 


pulling wrecked automobiles; the usual 
ratio being about 4% to 1. 

The side members of a car frame have 
ample strength and the desirable form for 
building a crane. The drawing above will 
give an idea of how to set up sections of 
this frame and bolt them together to form 
the frame for a wrecking crane. 

As a rule these wrecking cranes are 
mounted directly into the rear of the wreck- 
ing car, being bolted to the body sills. When 
laying out the frame for the wrecking crane, 
run on two cross members at the front so 
that a used differential may be mounted as 
suggested. Remove the spider and side 
gears from the differential, substituting 
therefor a piece of pipe or other metal 
which will act as the core of the drum for 
lifting. This gear will need to be supported 
at its outer end only, the differential itself 
forming ample support at the inner end, 
where the gear is fitted to it. For the han- 
January 
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The above drawing shows how parts of old dif- 
ferential have been mounted on a framework to 
make a satisfactory automobile wrecking crane. 


dle of the device bolt a piece of 14”x112” 
flat steel across the universal flange. Fit a 
steel handle by means of a bolt to the outer 
end. This handle may be made adjustable 
if desired. 

Possibly the best thing to use for attach- 
ing to the wrecked car or work to be done 
is a square linked chain. This may be pur- 
chased from the automobile supply house or 
mill supply house. Figure the length de- 
sired for the work at. hand. In order to in- 
crease the lifting power it may be desirable 
to use a block. The more strands on this 
block, of course, the greater the power. For 
ordinary work the arrangement of the block 
and chain suggested in the sketch will be 
sufficient. Dimensions will vary according 
to the materials at hand. 





The Blueprint Below Details Accurate Iceboat Construction Dimensions 
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This blueprint gives you the details and appearance of a speedy, compact, knock-down, iceboat 
described by Mr. Robbins, a craft that can be constructed easily at a moderate cost. 


Modern Mechanics and 


80 








CHOW to eACAKE YOUR 
OWN “Gake-“Down Jceboat 


Here are full plans for construction of a compact, take-down, 
speedy little iceboat which can be simply made at a minimum expense 
and easily transported to your favorite lakes for great winter sport. 


By L. B. ROBBINS 


HE sport of iceboating never grows old. 
But designs improve to keep up with the 
times and here is a complete boat of up-to- 
date model that can be taken down, trans- 
ported on an automobile and reassembled 
in a very short time. Think of that! Take 
your iceboat where you wish and bring it 
home when you have had your sport. This 
craft is necessarily small and designed for 
one person but, by widening the cockpit it 
will accommodate two although the extra 
weight will cut down its speed somewhat. 
All rigging, sail plan, etc., has been reduced 
to extreme simplicity so the average boat 
builder will have no trouble in constructing 
it and so the expense will be at a minimum. 
The hull consists of the backbone and 
runner plank. The backbone is fashioned 
from a 14 ft. length of spruce 6x2 inches. 
The bottom is left straight but the top edge 
is tapered towards each end. Four feet from 
the bow taper to 4 in. wide. Eight feet from 
the stern taper to 4 in. wide. That leaves 
a 2 ft. section at the mast step 6 in. wide. 
Then cut bow and stern ends into a 2 in. 
pin 2 in. long to receive the rings for hold- 
ing runner plank stays. Bore a 34 in. hole 
vertically through the stern 6 in. from the 
end for the rudder post. Then 4 ft. 6 in. 
from the bow fit the mast step. This is 
shown in detail and consists of a flat steel 
plate about 6 in. long bolted to the top of 
the backbone. This plate has two upright 
legs that guide the mast from side slipping 
and is then hinged at the rear to a second 
6 in. piece of steel that bolts to the rear 
of the mast butt. This allows the mast to 
be tipped back or raised vertical at will. 
Just back of the step bolt two channel 
irons vertically to the sides of the backbone 
as detailed. By using the same bolts and 
boltheles they can be lined perfectly. The 
irons can be easily made by splitting iron 
pipe, flaring out the sides and drilling for 
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bolts. The channel should be capable of 
taking a 14-inch bolt. 

The runner plank consists of a 10 ft. 
length of 8x2 in. spruce plank, slightly 
bowed on the flat. Use the convex side up- 
permost. Through the exact center, to co- 
incide with the pair of channel irons on the 
backbone, are projected vertically two 4- 
inch bolts 8 in. long. Then at each end of 
the runner plank, underneath, bolt a piece 
of square channel iron 15 in. long for the 
runners. They should measure 114 in. wide 
inside and drop down about 2 in. with a 
hole drilled through both sides for a bolt, 
washer and cotter. The two irons must be 
exactly parallel and at right angles to the 
ends of plank. 

The hull is assembled by setting the 
backbone over the runner plank at right 
angles, pushing the bolts through the chan- 
nel irons and then laying a lock plate of 
heavy steel over the bolt ends and fastening 
down with two large wing nuts. This is 
shown in detail. When bolted up tight the 
structure will be quite rigid. Further rigid- 
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Here is detail for building the snug cockpit. 
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This plan shows dimensions of the frame, runners, rudder and tiller and other details of the ice- 


boat construction. 
A, B, C, and D at ends of runner plank. 


ity is gained by the use of four wire stays 
running to the four eyebolts at the ends of 
the plank. Turnbuckles are used at the 
plank eyes, but the other ends of the stays 
are connected directly to two metal rings 
fitting over the pin shaped ends of the back- 
bone. These rings are mast withes, purchas- 
able at any ship chandlery. They should 
be provided with three eyes, leaving the 
middle eye uppermost. When the stays are 
properly connected as diagramed and the 
turnbuckles drawn up, your hull will be as 
rigid as iron. 

The pair of forward runners should be 
constructed of oak or ash 114 in. thick by 6 
in. wide. Cut the shape indicated and shoe 
them with half round steel rod sunk slightly 
in a groove in the edge of the wood. Fas- 
tenings are to be made at each end with 
long screws as shown. Then file and grind 
the running edge of the runner to a right 
engled V. Bore a hole to coincide with 
those in the runner channel irons and pivot 
in the irons with a strong bolt, locking with 
washers and a cotter pin, They should 
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Rigidity is enhanced by use of four wire stays running to the four eyebolts, 


swing easily but not with any side pla 
and the pivot must be aft of the center. 

The rudder is made similar to the run 
ners except it is 6 inches shorter. Bore the 
pivot hole slightly to the rear. Then fit the 
rudder post which is a piece of %4-in. gal- 
vanized pipe fitted to a fork that straddles 
the rudder and pivots to it with a bolt. 
washer and cotter. A spiral spring should 
rest on the shoulder of the fork and agains! 
a washer under the backbone. This takes 
up jarring of the rudder and eases steering. 
The top of the rudder post should be heated 
red and pounded square. Then a tiller can 
be fitted as suggested with a square hole 
io fit snugly on the top of the rudder post 
When the rudder is in position a bumpe: 
made of heavy bar steel must be bolted to 
the under side of the backbone as shown to 
take the shock off the rudder whenever a 
heavy bump or obstruction is encountered 
on the ice. 

The pilot reclines in a shallow cock 
pit straddling the -after part of the back- 
bone. This can be made of light matched 
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Wrench Only Needed to Take Apart This Fast Craft for Transportation 


boards and is 5 ft. long by 2 ft. wide. edges 
with a slightly raised safety rail. Nail the 
board to at least three strong cross cleats. 
Then bolt two pieces of 2x4 across these. 
running lengthways of the cockpit and 
ex wctly down the center. Space them so as to 
make a snug fit over the edge of the back- 
hone. Brace them each side with three 
knees or angle irons. Push down over the 
hackbone in the suggested position and then 
bore two holes through both timbers and 
the backbone itself. Two bolts will then 
serve to secure the cockpit rigidly to the 
bac kbone. 

[he mast and spars can best be fashioned 
from clear well seasoned spruce. The mast 
is 9 ft. long, 2%4 in. at the butt tapering to 
2 in. at the tip. Both spars are 14 ft. long, 


2 in. in the middle and 114 in. at the ends. 
Turn them down with a spoke shave or 
plane, then finish with a smoothing plane 
and finally sandpaper, and varnish. Fit the 
mast top with a 4 eye withe and bolt the 
butt to the mast step. Twista stay to the 
forward eye, fitting the bottom with a turn- 
buckle which is then hooked into the top 
eve of the bow ring. Then the two eyes on 
the sides of the mast tip are stayed similar- 
ly to the two eyes in the ends of the runner 
plank. Take up on the turnbuckles until 
the mast stands plumb and steady. 

The sail measures 14 boom, 14 ft. gaff 
and 13 ft. leech. Make it of 18 in. widths 
of light duck, double stitching the seams. 
Also double stitch the edges and sew in 
strengthening triangles in the corners. Place 
lacing grommets at all boom and gaff seams 
and midway between them. Lace the sail to 
boom and gaff as shown, starting at the 
forward ends and ending at the tips of the 
spars where the ends of the sails should be 
pulled only lightly until stretched. As will 
lhe noticed, the widths of cloth are parallel 
to the leech. 

The boom lashing consists of a short 
piece of strong rope lashed several times 
about the boom with a free end about 8 in. 
long to which is fastened a snap hook. This 
passes snugly around the mast and snaps 
into an eye in the boom about 6 in. aft of 
the lashing. A down turned hook on the 
inast prevents the boom from rising. This 
lashing should be so placed that the for- 
ward end of the boom comes about 3 in. 
back of the bob stay. 

hen attach a snap hook to the gaff in a 
for 
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Here is detail of plank and backbone fastening. 


similar manner and in such a position that 
it will snap into the after eye on the withe 
and pull the sail taut. 

Lash a pulley to the end of the boom and 
reeve a piece of sash cord through it for the 


main sheet. Fasten one end to the top eye 
of the aft backbone ring and use the other 
end to control the trim of the sail. Such a 
Lateen rig is simple to make, is an excel- 
lent sailing rig and is comparatively inex- 
pensive. 

Your iceboat is now practically complete 
with the exception of a coat of paint or oil 
and the little refinements such as cleats, etc., 
for fastening bow line, sheets, etc. To take 
it down for transportation is a simple mat- 
ter. All you need is a wrench. First loosen 
the mast stay turnbuckles, unhook the for- 
ward one, release the boom snap hook and 
the mast can be lowered down aft. bringing 
the sail with it. Then release the runner 
plank stays, slip off the stay ring from the 
backbone, take off the wing nuts and lock 
plate from the plank fastening and lift the 
backbone from the plank. The runners can 
be removed from the timbers by merely re- 
moving the pivot bolts if desired. By re- 
moving the two cockpit bolts that can also 
be removed. Assembling the craft is merely 
a reversal of this process. 

With a nice fitting sail and sharp runners 
this little ice boat will sail fast and prove 
a good stable boat. With it built in this 
knock-down manner you can easily trans- 
port it to any suitable lake where the ice is 
the best and thoroughly enjoy yourself and 
bring it home with you at night. 





Illustration 1—The man — 

at the left is letting his 

leg muscles do much of his work while the man 
at the right above is overworking his back. 


By ROBERT GREGG 


DAY at sand shoveling teaches the 

average man many things. He learns 
of the law of leverage, he becomes acquaint- 
ed with the balanced weight, he masters the 
correct manner of lifting a wheelbarrow— 
in short, he gets to know his muscles; he 
learns to use them correctly. 

Every person knows that his shoulder 
and leg muscles are the strongest in his 
body . .. yet... the average man will 
usually attempt to lift a heavy weight by 
hending from the waist, with legs straight. 
The weight is thus placed at the end of a 
long lever with a fulcrum at the hips; the 
arms and comparatively weaker pelvic 
muscles are forced to do the lifting; and 
the mechanical disadvantages are terrific. 

If the weight is lifted in the correct man- 
ner, you will squat slightly with the back 
kept fairly straight, grasp the object, and 
then straighten up. As a result, the whole 
work is correctly done with the legs. 

In illustration No. 1 notice how the man 
in the foreground is stooped over, unbal- 
anced, his abdominal muscles forced to 
make the lift. The man in the background 
is doing the task correctly: The legs are 
bent, the weight is close in and perfectly 
balanced, the back is bent at a normal 
angle. The lift, therefore, is done entirely 
with the heavy leg muscles. 


u4 


Proper understanding of balance 
and leverage pertaining to lifting, 
shoveling, etc., will save the aver- 
age person many a back ache. 











The girl’s body is improperly balanced with feet 
advanced, making it difficult to arise from chair. 


The man who carries a_twenty-pound 
weight in each hand really carries far less 
than the man who carries one thirty-pound 
weight using one hand only. The reason is 
—balance. 

Of course, it is not always possible to 
balance the weight. In that case, get the 
weight on top of your body if it is at all 
possible. A sack of flour or cement, a small 
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Illustration 2—The man at the left has hands far 
is doing much of the work of correctly shoveling 


apart and the left knee S. 
sand. The man at the ae 


right is losing valuable leverage and making his work unnecessarily difficult. 


box, a plank, and like articles should be carried > a y af 


across one shoulder. If the object to be lifted or 


moved cannot be conveniently shouldered, 
should apply the trunk lifter’s trick of trundl- 
ing a weight around on the knees. Lifting 
in this manner may be a bit slow, but it 
puts the strain where it belongs—on 
the strong leg muscles. 

Always use the leg muscles. It may 
sound simple enough, yet few _per- 
sons really do. In getting out of a 
chair, for example, the average person will 
place his feet far in advance of his body, 
and then compel the comparatively weaker 
arm muscles to lift the body from the chair. 
as shown in the photograph. If you will 
tuck your feet well under your body when 
about to rise, you will find that the mere 
action of leaning forward and straightening 
the leg will bring you upright. 

The shoveling of any loose material 
brings us to the law of leverage. 


Illustration No. 2 pictures at the right 
ene way to shovel sand. The shovel is sunk 
into the sand bed with a short jab from the 
arms. The left foot then takes a step for- 
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This trunk lifter correctly 
places the weight on his knees and saves his back. 


ward. The body is stooped to take up the 
weight; and the left hand slips down the 
shovel handle for additional leverage. The 
lift is made. This is the correct way to shovel 
sand. The arms are always held quite 
far apart; the stance is stationary with no 
forward step; and the left knee does most 
of the work by sinking the shovel into the 
sand, 
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NUMBER of stalking giants of the in- 

sect world have recently been dis- 
covered by entomologists in the Amazon 
river jungles of South America and other 
seldom penetrated places. They have dis- 
covered rhinoceros beetles with heads near- 
ly as large as a man’s hand and protruding 
horns and tusks that make their heads re- 
semble the head of the rhino. They have 
found the great elephant beetle with horns 
that make their beetle heads amazingly simi- 
lar to the head of the elephant with tusks 
and trunk. 

These monsters of the insect kingdom live 
in a world with other strange and little 
known insects with a startling ability to 
change their form and color to resemble 
their surroundings. So complete, in some 
instances, has been this insect ability to 
look like something else, that it was not 
until very recently that scientists have been 
able to even find them. Many have not 
been classified or even placed in museums. 
Arthur H. Fisher, recently returned from 
long months in the jungles of New Guinea 
and the Amazon Basin of Brazil, captured, 
after long patient watching, a few samples 
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of these imitative creatures hitherto un- 
known to modern man. 


Pushing his way through the tangled 
growth of the tropical forest he was sur- 
rounded by countless strange and wonderful 
creatures, some of them minute, but many 
true leviathans of the insect world. Watch- 
ing closely he would occasionally see a 
large twig separate from its neighbors and 
walk away in the most mysterious manner. 
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Then again, he would see a green leaf sud- 
deniy become an animated thing and fly 
away and attach itself to a nearby group. 

Under such circumstances if he moved 
quickly, he could capture a rare “walking- 
stick” and the leaf might prove to be anoth- 
er species of the same group, or perhaps a 
katydid with a camouflage complex devel- 
eped beyond belief. 

The restless native or the untrained obser- 
ver moving through the tropical growth 
would easily pass by grasshoppers and katy- 
dids as large as finches, or other birds, or 
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walking-sticks a foot in length, and all with- 
in the grasp of his hand, yet be absolutely 
unaware of their existence, so perfect is the 
insects’ ability to simulate a leaf or twig. 


Such miracles are only possible in the 
tropical jungles and could never happen in 
our own temperate zones. The warm re- 
sions around the center circumference of 
the earth are ideal for the growth of insects. 
There is no winter, no spring and no fall. 
There is only perpetual summer. Every 
day is like every other day and every to- 
morrow will be like yesterday. Under such 
conditions, harmless and the dangerous in- 
sects develop along gigantic lines. 

The fighting bugs are generally not so 
numerous as they are aggressive, according 
to this naturalist. They have a high de- 
gree of efficiency and are one hundred per 
cent prepared to battle, and thus wage con- 
stant warfare on man. 

But in the tropical forests there are hun- 
dreds of insects that are shy and retiring 
and do not intrude themselves upon man. 
They hide by imitating the growths all 
about them and for this reason they are 
rarely found. 
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Belgian Congo Grasshoppers Are Large Enough to Capture Stray Mice 








A giant grasshopper is shown handling a large 


twig. Some of these grasshoppers grow large 
enough to kill mice. This is an actual photo- 
graph of the grasshopper with a mouse sketched 
by an artist, 


Mr. Fisher says that he has seen a huge 
hutterfly, whose upper wing surfaces reflect 
the fleeting lights in gorgeous colors, sud- 
denly alight with folded wings against a 
Lackground of neutral browns, to appear in- 
stantly as a dead or dying leaf, or even 
perhaps strikingly to mimic some forest 
creature feared by enemies of the butterfly. 

This remarkable sense of simulation and 
mimicry and ability to camouflage and fade 
into the distinct backgrounds of their chosen 
environment is their best protection both 
from devouring by their enemies and even 
from capture by man. 

A katydid may pause amid the brilliant 
green leaves of the bush it is equipped by 
nature to imitate, there to remain motion- 
less, its antennae extended to the branch, 
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to simulate further the tendrils of the true 
leaf it seeks to portray. Color texture and 
even the delicate and intricate veins of the 
adjoining leaves are reproduced. 

Possibly the most unusually successful of 
the imitative insects is the leaf-like walking 
stick from Ceylon, aptly named Phyllium 
pulchrifolium, which is the last word in 
leaf camouflage, where even the legs are 
elaborately curtained with pale green 
pseudo-foliage. 

The grandfather of all the walking-stick 
family, the giant Cladomorphus, comes 
from the Amazon basin of Brazil, and at- 
tains a length of twelve inches. Yet so per- 
fectly does this weird insect resemble and 
mimic the stems of the plants on whose folli- 
age it feeds that but few collectors have 
ever brought back an adult specimen. 

Another giant of this grotesque tribe is 
the spiny horrida variety from New Guinea. 
This ugly, but wholly harmless insect wise- 
ly uses its spiny protective garb in accord- 
ance with the first law of Nature, selecting 
its home in the forest among spiny and 
formidable surroundings. 

The fields of nature are filled with cur- 
ious bugs of prey. All the fierce animals 
well known to man have their similar types 
in bugdom except that many of the latter 
are much more cunning. 

Where in the animal kingdom will one 
find anything like the praying mantis, which 
receives its name from the habit of sitting 
erect on a twig, motionless for hours, with 
its front legs clasped together as if in an 
attitude of prayer? Thus it awaits its prey. 
Because of its ability to sit like a part of 
a branch or dried leaf it catches its prey 
and devours ants, caterpillars or other in- 
sects that come within reach. Another 
known as the rearhorse is, too, a large in- 
sect, very uncommon and rarely seen, be- 
cause it is very much like the foliage in 
color. 

In Java and elsewhere in the Malay 
Archipelago there is a related species of 
which little is known but also a great imi- 
tator and deceiver, but it is called the dia- 
bolical specter. It is one of the most beau- 
tiful of insects and perched in the middle of 
a flower cluster of which it appears to be 
the most beautiful part, it waits for a butter- 
fly or other prey to alight. 

In the Belgian Congo there is a great 
grasshopper of giant size and from meage! 
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Scientist Discovers New Insect Leviathans in the Tropical Forests 


1eports it is claimed that it will catch mice 
and other small creatures. No less remark- 


able is the Drilus beetle. The female stays | 


in a worm form. The grubs are very hairy, 
many-clawed and have powerful jaws which 
are used to attack and devour snails. It 


can hardly be found when seeking protec- 


tion in the jungle masses. 


| 
Very little is really known of the life | 


histories of these and other tropical giants. 
More is known of those African relics of the 
Pleistocene—the elephant and the rhinoce- 
ros—but beyond the fact that they feed on 
foliage and will not bite immediately, there 
is practically nothing known of the giant 
elephant rhinoceros beetles of South Ameri- 
ca but recently photographed by Mr. Fisher. 

This naturalist says that you can ask the 
most erudite entomologist or even the speci- 
alized student of the Soleoptera to which 
great division of insects these species 
belong, and he cannot tell you why these 
huge beetles evolved such imposing horns. 
He may suggest that they use them to cut 
off foliage for food, but we find that these 
horns are covered with a delicate comple- 
ment of fine hairs which would never with- 
stand such hard usage. 

Nobody knows just why the katydids talk 
so much, disputing as to whether Katy did 
this or Katy did that. Some have thought 
it was a language of mating but even this 
cannot be proved because some of the great 
tropical katydids have no musical ability 
at all. 


These are but a few of the mysteries of © 


insect life. The large group which em- 
braces the grasshoppers, the katydids, crick- 
ets, mantises, cockroaches and the earwigs, 
those strange little insects that carry a pair 
of forceps as a caudal adornment, are 
but very little understood. In the jungles 
this group grows to enormous proportions 
and shows unusual traits and live according 
to their own laws that appear entirely differ- 
ent than the supposed laws of their tiny 
relations in the temperate zones. 

Insects form one of the largest groups 
of the animal kingdom. There are more 
than 250,000 species that have been known 
and classified and no one knows how many 
that have not been classified. In general, 
members of the insect family have three 
pairs of legs and two pairs of wings with 
three body divisions—head, thorax and ab- 
domen. The body is often covered by a 


Inventions for January 





— — oa 


| 











This large ard amazing rare spinx walking 
stick was found in New Guinea. It is compared 
in size with a circle the exact size of a half 
dollar. The photograph is slightly reduced. 


stiff sheath called the chitin and on the 
head are one pair of antennae or feelers, 
and one pair of compound eyes. There are 
numerous variations, however. 

The insects can be of incalculable aid to 
mankind as they produce shellac, cochineal, 
silk, gallnuts, honey, beeswax, some acid: 
and numerous other commercial products 
A number of insects such as bees, moths, 
butterflies, etc., assist in fertilization of 
many flowers which without the aid of in- 
sects would never reproduce. There are, of 
course, numerous insects which are harm- 
ful. Some transport disease germs, some 
destroy crops, wood and clothing, while 
others inflict painful wounds. 
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New Water Power Generator Floats on Stream Surface 











Bucket troughs are turned by water to generate 
electricity in this newly invented power plant. 


RANK L. GAEDE is credited by engi- 

neers with an invention that may revolu- 
tionize the water power industry. Power is 
generated by flowing rather than falling 
water. The mechanism is an endless chain 
of troughs or buckets propelled by the cur- 
rent of the stream and operating generators 
in sections of the floating power house. 


Vibrator for Grid Players 


pw university football coaches are 
b using electric vibrator devices to aid in 
conditioning their players. The vibrator ma- 
chine aids in eliminating superfluous flesh. 














Vibrator in use to condition a football player. 
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Frank L. Gaede with a model of his generator. 


Glasses for Color-blind Eyes 

PECTACLES through which a color- 

blind person can distinguish colors like 
people with normal eyes, articles long 
begged for by these unfortunates but as 
often called impossible by scientists, are 
finally promised, at least for some varieties 
of color-blindness, by new glass materials 
perfected by Professor Franz Weidert of the 
Technical College in Berlin. The materials 
resemble ordinary glass but contain the 
rare chemical elements neodymium and 
praseodymium. In thin sheets or lenses 
like those used in spectacles, the new glasses 
seem almost perfectly transparent. Examin 
ation with a spectroscope discloses, how- 
ever, that certain rays of the complete rain- 
bow-colored strip into which white light is 
separated by that instrument are missing 
after the rays have passed through the new 
glass. The glasses absorb these rays, the 
particular ray which is absorbed differing 
for different chemical compositions of the 
new glass. The rays chiefly absorbed hap- 
pen to be orange and yellow ones, the Ger- 
man physicist reports, standing in the spec- 
trum between the red and the green which 
are two of the colors most troublesome to 
color-blind individuals. The new glasses re- 
move these intermediate rays. 
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Novel Colored Postcards Made With Cancelled Stamp 
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ASHIONING artistic post- 

cards with cancelled pos- 
tage stamps is all in the day’s 
work for an obscure Chinese 
artisan of Formosa. He sketches 
his scenes and then fills them 
in with parts of stamps, to 
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“The Queen of the Rickshaw,” a colored post- 
card made from cancelled stamps is shown above 
and at the left a Formosan lady is pictured. 


make truly colorful pictures. Two of his 
best pieces of work show a lady riding in 
a rickshaw and a lady riding a caribou. 
Exceedingly intricate designs can be worked 
out with the stamps and the art introduced 
by the Chinese is destined to become quite 


a fad. 


Pedestrian Traffic Signal Synchronized With Street Controls in Detroit 


N AN effort to protect and control pedes- 

trian traffic Detroit has installed warning 
signs solely for the benefit of pedestrians, 
and which operate in conjunction with, but 
slightly ahead of, the regular traffic control 
lights. This device developed by William 
L. Potts, head of the police department sig- 
nal ‘division, is being tested out on a busy 
intersection. The signal is a round box with 
a glass face on which the warning appears 
in illuminated letters nine seconds before 
the traffic lights start north and south traffic 
moving, and eleven seconds before the lights 
change in favor of east and west traffic. 
These times have been carefully worked out 
from tests as to the average time required 
to walk across a thoroughfare of given 
width. When the pedestrian comes to the 
edge of the sidewalk he knows that he will 
have sufficient time to cross the street be- 
fore traffic direction changes unless he finds 
himself facing a glowing warning: “Pedes- 
trians Stop. Too late to Start.” Eight of 
these warnings have been installed so that 
no matter in what direction a pedestrian is 
walking he will face one of the signs. The 
lights in the warning signs are extinguished 
when traffic control lights actually change. 
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This lighted sign gives pedestrians exact notice 
as to whether or not they have time to get across. 
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CFREE Flying (ourses 








Gene Shank, former world’s loop-the-loop title 
holder, is shown on the left congratulating Fred 
Resico, Jr., winner of the first Modern Mechanics 
contest upon Resico’s completion of his course. 
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Are you going to ride in the second cockpit 
pictured above and have an instructor tell you 
how to work the controls and become a pilot? 


HE fourth Mopern MECHANICS win- 

your-wings contest in which free flying 
courses are offered is opened in this issue o! 
the magazine. Entries in the fourth contest 
must be postmarked not later than February 
1. Three earlier contests have been closed 
and the winner of the first has completed 
his training and become a pilot. The win 
ners of the subsequent contests will be an 
nounced as soon as the judges complete 
their selections. 

There will be several more contests, one 
every month, but don’t delay making your 
entry or you may be disappointed through 
the steadily increasing number of contest- 
ants. Never has there been so popular a 
contest of this kind. And all you must do 
is follow the simple rules printed on the 
next page. 

Six questions dealing with aviation are 
scattered through the advertising section of 
this issue of Mopern Mecnanics. Find 
those questions. Answer them and follow 
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Are’ Waiting for YOu 


Twelve more young men or women 
ate to be made pilots with Modern 
Mechanics paying all their expenses. 
Entrance requirements of the contests 
which are being held every month are 
very simple and open to all. Here’s 
your opportunity to win your wings 
without cost. Mail your entry today! 


instructions on the next page. Mail your 
entry and you may be the lucky one to win 
a free flying course and your pilots’ license. 

The winner of first place in each monthly 
contest will have all expenses paid for a 
complete flying course. Railway transpor- 
tation to and from the training field, living 
expenses while in training will be paid for 
by this magazine. The training won’t cost 
the winner a single cent. The winner will 
be given a helmet and goggles and all other 
necessary equipment will be loaned by the 
flying school. 

The training courses will be available at 
any one of the following schools, the one 
nearest the winner’s home being selected: 
Shank Flying School, Minneapolis, Minn.; 
the Von Hoffmann Aircraft Co., St. Louis, 
Mo.; the Aviation Engineering School, New 
York; and the Western College of Aviation, 
Los Angeles, Calif. 

Winners of the Mopern MECHANICS avia- 
tion contests will in each case be given in- 
struction by licensed transport pilots, using 
dual control ships of modern type which 
are inspected by government officials for 
airworthiness. 

The winners of second and third places 
in each monthly contest will also be given 
prizes which will be sent as soon as the 
judges complete their selections. The sec- 
ond prize is a leather air-mail helmet. The 
third prize is a pair of non-shatterable avia- 
tor’s goggles, 

Enter the contest this month and if you 
don’t win this time you are not barred from 
trying again in the later contests. That 
gives everyone several chances to win a free 
liying course. The sooner you enter the 
more chances you will have. Don’t pass up 
this wonderful opportunity. 


Inventions for January 








Rules of the Contest 


Scattered through the advertising pages 
of this issue of Modern Mechanics you will 
find six questions dealing with aviation. For 
the best letters containing answers to these 
questions, as determined by the contest 
judges, prizes will be awarded as announced 
elsewhere on this page. Neatness, originality, 
and adequacy of answers will be guiding 
factors which will help the judges determine 
the winners. 

Anyone may compete who is 16 years of 
age or over, and a resident of the United 
States. Members of the staff of this maga- 
zine are, of course, not eligible to enter. 
Address your letter to Flying Contest No. 
4, Modern Mechanics magazine, 501 Sev- 
enth Ave. South, Minneapolis, Minn. En- 
tries must be postmarked not later than 
February 1, 1930, to be eligible for this 
contest. Clip or copy the entry blank below 
and attach it to your letter. Fill in the in- 
formation requested. Include a snap shot 
of yourself, if possible—a big photo isn’t 
needed; just a kodak print. 

It is not necessary to buy a copy of the 
magazine to compete. In case of a tie, 
duplicate prizes will be awarded. Fill in 
the entry blank, find and answer the six 
questions, and send in your entry now. 
Don’t forget to include your photo! 


ENTRY BLANK 


My name is 


Address 


Age Height 


Weight Sex 

If under 21, please answer the question 
below: 

Will your parents consent to your learn- 


ing to fly? 


Parent’s signature 


Attach your answers to the six questions, 
and your photo, to this blank. Mail before 
February 1, 1930, to 

Flying Contest No. 4 
Modern Mechanics Magazine 
501 Seventh Ave. So. Minneapolis, Minn. 
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This attractively decorated home was a prize winner in a Minneapolis contest for the best-lighted 
Christmas home. Any householder can produce these attractive lighting effects with little trouble. 


N THE old days Christmas tree decora- 

tions were largely confined to the inside 
of the house, where Dad set up a spruce 
tree in the parlor and mother decorated the 
tree with spangles and stars and ropes of 
popcorn strung by the children. 


But of late there has been a tendency 
among householders of northern cities to 
share their Yuletide joy with the world at 
large by setting up elaborately decorated 
trees in the front yards and giving the out- 
side of the house a festive aspect with fes- 
toons of brightly colored lights. There is 

no denying that this 
practice adds to the holi- 
day spirit and helps 
build up a feeling of 
civic solidarity among 
the townsfolk. 

There is nothing com- 
plicated about the in- 
stallation of attractive 
lighting effects. If a few 
simple rules are ob- 
served, the outdoor dec- 


orations become simply a matter of artisti 
judgment rather than a mechanical problem. 
The most common units used in arranging 
the lights are strings of eight 14-volt lamps 
coupled in series. The total voltage of such 
a string thus runs to 112 volts. Bulbs are 
usually vari-colored in red, green, orange 
and blue, with sometimes fancifully shaped 
globes representing the figure of Kris 
Kringle. 

The number of lights used is important 
from an electrical standpoint. Any multiple 
of eight lights can be used off one socket 
providing a strong enough fuse is used to 
“back up” the circuit. With ordinary fuses 
the practical limit of multiplication is 32 
lights, or four gangs. More lights can be 
used if the regular fuses are replaced with 
stronger ones. The multiplying of light 
gangs is accomplished by the use of Y 
sockets, as shown in the diagram. It is, of 
course, only prudent to have a number of 
reserve bulbs on hand to replace those which 
burn out, since when one bulb of a number 
connected in series burns out, the circuit is 
broken and the other bulbs go dark also. 
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Note how the house is mer "GANG* 
CONSISTS OF EIGHT 
14 VOLT BULBS 


made part of the decora- 
tions in this picture, which 
won first prize last season 
in a contest in Minneapo- 
lis. White, green, red and 
blue lights were used. 


IN SERIES 


The photographs 
shown on these pages of 
two prize-winning home 
decorations give some 
idea of the attractiveness 
of well-placed lights. 
The style of the house 
of course determines the 
nature of the decora- 
tions to a large extent, 
since the building itself 
is an essential part of 
the effect. A favorite 
method is to place one 
or more fir trees in the 
yard as a frame, run- 
ning strings of lights 
around the windows, 
above the porch or 
gables to complete the picture. 





Local newspapers can arouse a surprising 
degree of interest by offering prizes for the 
most artistic effects. The towns in which 
such contests are held inevitably take on a 
cheerier, brighter aspect. Anyone who has 
visited various northern cities during the 
Christmas holidays will recall with pleasure 
the hospitable warmth of red, green, and 
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Uy istmas “Oree Lights 


SHOWING HOW ANY 
NUMBER OF LIGHTS 
MAY BE RUN FROM 
ONE LIGHT SOCKET 
BY USING "¥* SOCKET 
CHAINS IN SERIES 





This diagram makes it clear how a number of strings of lights can 
be lighted from one plug, using Y sockets. Four gangs can be run 
from one socket without changing the fuses. 


blue lights reflected in the white snow. 
Lights in the shape of crosses or brilliant 
stars make fitting pieces for placing atop 
the roof peaks of the house. Holly wreaths 
with electric candles burning in their cen- 
ters make excellent window ornaments. 
Never use the old style wax candle, either 
in the holly wreath or on the Christmas 
tree, because of the danger of fire, 
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Use of hypnotism as an anesthetic is illustrated in the above photograph which was posed. 
serious operation was performed in a Chicago hospital with the patient under hypnotic influence. 


ENTURIES old, yet still veiled in the 

/ semi-blackness of ignorance, hypnotism 
again looms over the horizon as an impor- 
tant science in the lives of men. Medical 
men are again turning to it as a substitute 
for anesthetics; super criminals have em- 
ployed it in perpetrating daring robberies; 
the police have successfully used the mystic 
sleep in securing important confessions; 
science has found in it a remedy for men- 
tal and nervous diseases hitherto deemed in- 
curable. The future holds even greater pos- 
sibilities for the wise usage of hypnotism 
and the hypnoid sleep. 

One of the greatest wonders of hypnotism 
is its use as a substitute for anesthetics, par- 
ticularly in cases where the patient’s heart 
might be affected by the drugs, or where 
there would be possibility of severe after 
effects. 

Witness' the recent hypnotic operation 
performed in St. Luke’s Hospital, Chicago. 
The patient, a woman; the operation, a 
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serious case of abdominal adhesions—suc- 
cessfully carried out in the course of one 
hour as the patient lay hypnotised on the 
operating table. Over and above experien 
ing no pain, the patient was not subject to 
the usual nausea which commonly follows 
the administration of chloroform or ethe: 

The St. Luke case is not a lone medical 
credit to hypnotism; similar operations 
have been performed times innumerable. 

“Medics” have not been alone, unfor 
tunately, in the development of this strang: 
science. Even as crime borrowed machine 
guns and tear bombs from the war; a quick 
method of transporting illicit cargoes from 
aviation; so also have they borrowed from 
the vast accumulation of lately - acquired 
psychological knowledge their newest tool 
—a working knowledge of hypnotism. 

A recent case from Los Angeles illus- 
trates. The criminal, in this case, placed his 
victim in a hypnotic trance, and then, casu- 
ally and with the calm assurance that he 
and 
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CHHY PNOTISM 


An article which reveals 
uses of mystic powers 











Hypnotism by radio is a new departure. The 
mystic at the right is speaking sleep compelling 
words into the microphone to affect the subject 
in the picture at the left. 


had all the time in the world, systematically 
rifled her apartment. So clever was he that 
the woman, on awaking three days later, 
could not remember the man or what he 
looked like! 

She did remember, however, a little effect 
which the crook performed, half convincing 
her that the man really could waft her 
gently to Slumberland if he so desired. (The 
hypnotist banks on that for his first step 
towards inducing the hypnotic state, con- 
vincing the subject that he is about to be 
hypnotised. ) 

The device he used was quite simple— 
merely a three-inch circle drawn on a sheet 
of white cardboard, with two lines crossing 
at right angles through the center. One line 
is labeled AB; the other, CD. By holding a 
small weight suspended from a string over 
the center of the arrangement, and thinking 
of the line AB, the weight will slowly begin 
to swing along the line AB. Changing the 
concentration to CD, the bob will change 
and swing in the opposite direction. Think- 
ing of the circle will cause the bob to swing 
in a circle. All this occurs without any 
consciousness of an effort to make the pen- 
dulum swing. The motion of the hand, too 
slight to be perceptible, is caused by 
thought. 

Science knows it as “Chrevruel’s pendu- 
lum.” The same outfit is also sold under 
various guises—as a “sex-indicator,” a 
“mystic charm,” etc. 

The purpose which it served the crook 
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A subject in a hypnotic trance apparently does 
not feel the jab of a sterile needle point. 


was to enable him to convince his victim of 
the possibility of strange mental states, and 
at the same time to establish his authority. 
After thus subtly moulding the mind of his 
victim into a receptive state for the hypnotic 
sleep, the rest was simple—another crime, 
unsolved, unpunished. 

But — it is a double-edged sword — this 
hypnotism! Dr, Langsner, marvelous hyp- 
notist of Vienna, does and says things to 
worry the criminal. By hypnotism he caused 
a young criminal to confess after fifteen 
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Chrevruel’s Pendulum Experiment Is a Simple and Interesting Study 





— 





THOUGHT 
MOVES 
PENDULUM 





Above a girl is shown thinking of the line AB and as a result the pendulum swings from A to B 
The Chrevruel pendulum chart is shown in the inset, simply a three-inch circle with lines drawn 


from A to B and C to D. 


minutes the murder of his mother, sister 
and two hired men. 


Dr. Langsner says everybody has a sixth 
sense that can be made to receive the 
thoughts of another. Thought is something 
like a broadcasting operation. He hypno- 
tised the criminal and easily obtained the 
truth from him because “his crime is always 
on his mind.” 

The learned doctor is not alone in this 
usage of hypnotism. Various crimes, locked 
tight in the hearts of men under the grilling 
of the customary “third degree,” have 
welled out coherently and intelligibly while 
the criminal was under the control of hyp- 
notism. Of course, the matter of tricking a 
man into hypnotism is much more difficult 
than hypnotising a person who has freely 
surrendered his will to the hypnotist. Nev- 
ertheless, the field of hypnotism offers many 
new and ,startling angles to the criminol- 
ogist; and if once developed to the state of 
even partial efficiency, it would do wonders 
in speeding justice and eliminating the bru- 
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tal, behind locked doors, “third degree 
now in vogue. 

The power of suggestion which the hyp 
notist holds over the subject is so great as to 
be often ludicrous. A trick which has been 
used with considerable success by a man 
who is in no sense a hypnotist, consists in 
placing the man-about-to-be-hypnotised in « 
chair, with his arms folded and his feet 
slightly in advance of his body. The sub 
ject is half-convinced that he is about to be 
“put to sleep.” Really, however, the pseudo- 
hypnotist does nothing but go through an 
impressive ritual of passes and stares. The 
effect is surprising. On being told that lv 
cannot rise from the chair, the subject will 
invariably find, that really, he cannot rise! 
The explanation of the trick is simple—wit! 
the arms folded and the feet placed as 
shown it is rather difficult to arise; sugges 
tion does the rest! 

Post-suggestion is even stranger. By the 
use of post-suggestion, the robber who uses 
hypnotism may cause his victim to forget 
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Vienna Doctor Hypnotised a Criminal and Secured Murder Confession 


the robbery, the doctor may cause his 
patient to be cheerful and happy during 
convalescence, etc. 

Hypnotism by radio is comparatively 
new, inasmuch as radio itself is but in its 
infancy. 

The procedure is much the same. The 
patient freely consents to the use of hypno- 
tism. She is made as comfortable as possi- 
ble, in close proximity to the loudspeaker 
over which will come the command, “sleep.” 

All set! An attendant darkens the room 
slightly, and while the patient fixes her eyes 
on the soft luminous glow from a partly- 
concealed light, the hypnotist’s voice comes 
soothingly and monotonously over 200 
miles of ether—‘“sleep, sleep, sleep ‘ 
think of a gently-drifting boat . . . think 
of gently drifting off to sleep.” 

Not once does the subject remove her 
eyes from the light. Five minutes—ten min- 
utes pass. Slowly and almost imperceptibly 
the subject’s eyes lose the luster of earthly 
thoughts, she seems to be dreaming. 

“Now, sleep!” 

An attendant draws eyelids over staring 
eyes. Another attendant stabs the bright 
sterile point of a needle into the patient’s 

















Placed as shown and thinking she is hypnotised 
the subject can’t rise although she isn’t in a 
hypnotic state. 


arm. Not a quiver or response; all sensa- 
tion has apparently vanished. 

Comes again the voice over the air, now 
rasping in its sibilant bark. 

“Now, awake.” And there you are! 











Criminals fear hypnotism for in a trance they may reveal details of their unknown activitis. 
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SBehind the SCENES 











This compact German television receiver is nota- 
ble for its simplicity. Note the comparatively 
large size of the screen and the simplicity of 
the set. 


ILL tomorrow's home entertainment 

be furnished by a television set which, 
at the turn of a button, presents on a screen 
a visual and audible reproduction of a scene 
being enacted on a stage hundreds of miles 
away? If predictions of experimenters now 
working on television apparatus are to be 
helieved, this is exactly what will be pos- 
sible within a few years. 

Already there are several commercial 
television sets on the market, and there are 
a number of stations broadcasting for such 
sets. But as yet television has not been per- 
fected to a degree where it is practical for 
the average man; it is in a stage of de- 
velopment roughly comparable to that of 
radio when dot and dash symbols were all 
that could be sent over the wire. 

At present there are several difficulties to 
be overcome before television can be con- 
sidered practical. The neon lamp used in 
present sets produces a comparatively weak 
light. A strong source of light which can 
be actuated with the swiftness of the neon 
lamp is needed. Another necessity is for a 
dependable, foolproof method of synchroni- 
zation. In the motor driven scanning disk 
method now used it is essential that the 


100 





Scientists experiment- 
ing in the field of 
television predict the 
perfection of practi- 
cal home sets within a 
short time. This article 
explains the present 
status of television 
and tells of various 
methods of visual re- 
production used in 
present Radio sets. 





Behind the scenes in the television broadcasting 
station. The young lady is being televised whilc 
the man with the revolver produces the sound 
effects. Black makeup is used by the actors; red 
makeup would be neutralized by the red neon 
light and a toneless image would result. 


motor at the broadcasting station and the 
motor in the receiving set be turning at 
exactly the same speed. If they are not, an 
inevitable distortion in the image ensues. 

Various methods of approach to the prob- 
lem of the perfect television set are open 
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Mechanism of the three lamp Baird receiving 
set is clearly shown in the photograph above. 


to scientists. One is to make use of no 
moving parts whatever, in which wireless 
impulses are received and converted into 
X-ray beams and thence into visual images. 
Another method is to use a vibrating mirror 
in place of the disk which now correlates 
and concentrates the radio impulses. The 


system in most general use today makes use“ 


of the concentrated neon ray, parabolic re- 
flectors and lenses. 
C. Francis Jenkins, well known for his 





QUARTZ 
DRUM 








Lammaigal 


SCANNING DISK _ 


These photographs show com- 
parative sizes of the Jenkins 
quartz drum and the _ usua/i 
scanning disk. The drum takes 
less power to operate and is 
more easily synchronized. 


work with television, makes 
use of a quartz drum in- 
stead of the conventional 
perforated scanning disk 
in his latest sets. The quartz 
not only makes possible 
the use of a much smaller 
disk, but employs the prin- 
ciple of retention of vision 
to make the images 








Radio pioneers beside present-day television receiver. 


Inventions for January 


smoother. The quartz drum 
takes less power to operate. 
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Flying Ambulances Being Developed Here and Abroad 














IRPLANE manufacturers and military 

authorities in the United States and 
abroad are developing new airplane ambu- 
lances for emergency use. Above is shown 
the first of a series of Loening amphibian 
ome equipped as ambulances recently de- 
ivered to the U. S. Marine corps. The ship 


is a modification of the stock air yachts 


and is capable of alighting on land or 
water. Ordinarily it is a cabin transport 
seating eight but by quickly removing the 
swivel chairs ample space is provided for 
the two stretchers side by side, medical 
equipment and an attendant in charge. 

















a 





NOPNG > > DETACHABLE FUSELAGE 








Military officers of the French army like those of the 


American army are planning flying ambulances and 





have plans for a metal monoplane with a removable 
cabin suspended under the wings so that the ambulance 
cabin may be towed by tractor to collect the wounded. 


© 





Above are sketches showing the 
newly planned French ambulance 
airplane with the cabin removed 
and being towed by a tractor to be 
filled and returned to the ship and 
flown away. The removable cabin 
is to be equipped to care for 12 
wounded seated or six wounded 
men on couches. The detachable 





The Nieuport-Delage is another type of French ambulance 
plane contemplated by the military, a long door in the body 
permitting the placing of wounded men on stretchers within 
the body of the ship and out of the way of the ship’s pilot. 
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cabin will give the ambulance ship 
a greater field of usefulness as it 
would eliminate the necessity for in- 
dividual transfer of wounded from 
regular ambulances to the airplane. 
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Trained Carrier Pigeons Are Reliable War Messengers 














Pigeons, wrapped in 
cloth to protect 
feathers, are being 
placed in pockets of 
a member of a bi- 
cycle squad. 


EMBERS of 

the signal 
patrol of the Ger- 
man army enjoy 
their work in training carrier 
pigeons. Careful training coupled a. 
with the natural instinct of these birds makes 
them reliable message carriers. In training 
they are set free at gradually increasing 
distances from home. Immediately upon 
release from their cages they will zoom into 
the air, instantly aware of the home direc- 
tion and wing for home at the rate of 35 
miles an hour. During the war pigeons were 








ME SSAGE 
HOLDER 








Message is folded 
and enclosed in 
a special case 
that is attached 
to the pigeon’s 
leg. A special 
photographic- 
microscope proc- 
ess is employed 
in the prepara- 
tion of these mes- 
sages. 


One hundred carrier pigeons can be carried in 
this motorcycle transport to a distance of 15 to 
35 miles from home. Released they speed back. 


found to be invaluable for the transmission 
of messages from spies within enemy terri- 
tory. Unauthorized possession of carrier 
pigeons in war time is a death warrant. 


This German Motor Truck Engine Is Fueled With Brown Coal Briquets 


NNOUNCEMENTS have 





COAL BURNER 
. SUPPLIES POWER 


| been made in Bonn, Ger- 
many, of the invention of a revo- 
lutionary motor truck which is 
propelled by an engine which is 
fed by brown coal briquets. No 
gasoline or benzol or other 
liquid fuel is required by this 
sensational motor. It is calcu- 
lated by the inventors that their 
discovery effects a saving of 90 
per cent in operation costs. The 
fuel box for the truck is slung 
at one side of the driver’s cab. 
If the matter of bulk of fuel can 
be solved it is anticipated that 
this coal burner truck will be- 





The first picture of the coal burning automobile truck. 


Inventions for January 


come popular for certain types 
of motor transport work. 


103 











Thrilling adven- 

tures in fighting mod- 

ern sea pirates; blowing up icebergs , 
and derelicts; rescuing passengers and crews ivan 

wrecked vessels; pack the lives of daring United States 

coast guardsmen who are constantly on duty at dangerous points. 


By JAMES NEVIN MILLER 


66Q1TICK ’em up!” 

Eight men, members of a Coast 
Guard patrol boat crew, were forced to obey 
this terse order on an afternoon not so long 
ago. Their situation was desperate. Armed 
with a pistol, and brandishing it menacing- 
ly, a scoundrel of the vicious type common 
among the smuggling fraternity that plies 
its illicit trade off the coast of Florida, was 
in command of circumstances that seemed 
to spell sure death for the losers. 


A pretty smooth article was this particu- 
lar smuggler. Brains of a low, cunning sort 
he had—plenty of them, as he had demon- 
strated just a few moments earlier. Then 
the situation had been considerably differ- 
ent. While making regular rounds along 
a notorious coastal region, the boatswain of 
the government vessel had sighted a speed 
boat whizzing along at a terrific clip. Ac- 
cording to usual custom he had fired a 
warning shot into the air to signal her to 
heave to for examination. 

The shot produced the desired result— 
and when the patrol boat pulled alongside 
the speedster, the boatswain found two sus- 
picious looking characters surrounded on 
every side by contraband cargo. Giving the 
names of Alderman and Weech, the smug- 
glers submitted quietly enough to search, 
though Alderman, evidently the leader, had 
a dangerous look in his eyes. 

Having apparently relieved the outlaws 
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of their arms, and placed them under arrest, 
the boatswain, pistol in hand, turned his 
back only long enough to pick up a radio 
telephone so as to apprise his shore section 
base of the seizure, when suddenly a shot 
rang out and he fell to the floor, shot in 
the back by Alderman, who in some clever 
fashion had contrived to conceal an auto- 
matic about his person. 


Now the boatswain was remote from the 
rest of his crew, who were occupied in 
transferring the contraband from the seized 
vessel to their own craft. So there was no 
one near to aid him. His motor machinist’s 
mate, however, happened to be on deck, and 
not a whit frightened by the armed smug- 
gler, he made a dash for the cabin, where 
he knew he might get a pistol. But he was 
a fraction of a second too slow—another 
shot rang out and the mate fell headlong 
into the engine room, seriously wounded. 

Here was a situation for the writers of 
melodrama to wax enthusiastic about. Grab- 
bing the boatswain’s pistol as he lay pros- 
trate on the floor, Alderman was able to at- 
tract the attention of his confederate quick- 
ly enough so that the two outlaws, both 
armed, were in a position to dictate orders 
to the entire crew. Far worse than that, 
they now threatened to kill everyone and 
destroy all evidence of their crime by set- 
ting fire to the patrol vessel. 


When the crew had been forced in a body 
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Thousands of persons owe their lives to coast 
guard crews such as the one pictured above head- 
ing for a wrecked steamer. 


to the stern of the speedboat, Alderman, 
brandishing the automatic, ordered Weech 
to tear out the gasoline lines in the patrol 
hoat’s engine room and attach a match 
thereto. Knowing very little about the 
Loat’s construction, Weech, experiencing 
considerable trouble in carrying out this 
order, asked the wounded machinist’s mate 
to help him. But the latter, despite the 
threat of death, refused. 

Somehow or other, however, Weech man- 
aged to tear out the gas lines and touch 
a lighted match to them. But he was in such 
a hurry to return to the speed boat to aid 
his confederate that he apparantly failed to 
notice that he had not ignited the gas. 

Now, while Alderman held the crew at 
bay, Weech tried to start the speed boat’s 
engine for a quick getaway. Fortunately it 
missed fire and when Alderman glanced 
down to inquire of the trouble the patrol 
crew instantly and fearlessly rushed him. A 
fierce struggle ensued, Alderman firing sev- 
eral times with the result that one man was 
killed and another badly wounded. 

The upshot of this dramatic story was 
the hanging of Alderman and the imprison- 
ment of Weech. Drama almost equally as 
thrilling may occur at any moment dur- 
ing the activities of the official guardians of 
our coasts, In the course of their everyday 
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Fights every sort of danger 
from rum runners to derelict 
ships menacing navigation. 








Beach patrolman burning special signal to warn 
a vessel coming too close to dangerous reefs. 


affairs they may be called upon to fight 
pitched battles with rum runners; climb 
giant icebergs; battle with raging seas in 
an endeavor to save the lives of shipwrecked 
persons; or make perilous plunges into icy 
waters to rescue the drowning. 


Consider the work of the far-famed ice- 
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Patrol Must Warn Ships and Put T.N.T. Mines in Dangerous Icebergs 











The Coast Guard Cut- 
ter on International ice 
patrol duty in the 
North Atlantic ocean. 
One of the- important 
duties of the guard is 
to locate the ever drift- 
ing icebergs which are 
carried by wind and 
current into ship traffic 
lanes endangering 
ocean liners and 
freighters particularly 
at night and during 
foggy weather. When 
imperative the guards- 
men use T.N.T. to blow 
up icebergs and drift- 
ing icefields to protect 
shipping. This is but 
one of the perilous du- 
ties of the corps which 
is constantly on duty. 


St ts 











Above is a photograph of an actual rescue by coast guardsmen. The 
guards are landing with refugees from a vessel which was wrecked and 


pounding itself to pieces on reefs far off shore. 


patrol which operates during the months 
of April, May and June of each year in 
the vicinity of the Grand Banks, off New- 
foundland. Everybody knows that the pres- 
ence of ice is a constant menace to the ves- 
sels passing through the northerly ice area. 
But not so many people realize that ice- 
bergs sometimes go as far south as the Gulf 
Stream and have been known to last, in 
those warm waters, as long as seven days. 
If the ice was stationary there would be 
little danger but the winds and currents 
move the icebergs causing a constant hazard. 
It is the duty of America’s patrol cutters 
to eliminate this danger by giving each 
vessel, of whatever nation, passing through 
the ice areas, all possible information re- 
garding the currents, the set and drift of 
the ice, and its location at all times. 

To obtain this data requires considerable 
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cruising and searching for bergs in the 
most treacherous regions. Lieut. Comman- 
der Edward H. Smith of the Coast Guard, 
internationally known as an iceberg author- 
ity, reporting on a recent trip, said: “From 
200 to 300 great bergs were normally in 
sight at all times. They would occasionally 
roar like thunder as they split and disin- 
tegrated in the warm mellow sun.” 

Commander Smith remarks ironically 
that “there was really no danger from the 
icebergs so long as it did not get foggy. 
Should they ever become thick they could 
always be avoided by ships to the same 
degree as an auto avoids skyscrapers in 
Manhattan.” 

During the past year the vessels and sta- 
tions of the Coast Guard have destroyed 167 
derelicts. A derelict, as its name implies, is 
a vessel that for some reason or other has 
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Guardsmen Find and Destroy Derelicts and Perform Life Rescue Work 








been left by its owners to drift 
the seas, a constant menace to 
navigation. 

About the only thing left to do 
—and this tough job falls to the 
lot of the coast guardsmen—is to 
try to destroy this navigation 
menace. Time and time again 
they have fired into crazy old 
hulks a goodly number of three- 
inch shells. Another method is to 
employ T.N.T. mines. Since they 
must be placed at strategic places 
in the derelict, the task is danger- 
ous to say the very least. 

At all Coast Guard stations a 
fixed beat or patrol is laid out 
in each direction along the shore. 
The station crew is divided into 
regular watches of two men each, 
and during the hours from sunset 
to sunrise the men patrol their 
beats, keeping a sharp lookout 
seaward at all times. 

Each patrolman carries a num- 
ber of red signal torches which he 
employs to warn vessels that come 
dangerously near shore, or to 
notify a vessel in distress that he 
is about to summon assistance. 

















This burning vessel 
has been abandoned, 
and burned down to 
the water line would 
be a menace to navi- 
gation. One of the im- 
portant duties of the 
coast guard is to lo- 
cate these derelict 
ships that have burned 
or drifted from their 
moorings to sail the 
seas. Once located, the 
guardsmen destroy 
them with T.N.T., 


mines or gunfire. 






































It’s a thrilling job to say the least for cur pirate patrol to inspect rum MR OEMNM 
runners and battle with well armed gunmen plying their illicit trade. 


So far as the average spectator is con- wreck, of the guns used to effect line com- 
cerned, two of the most dramatic jobs of munication with stranded vessels, and the 
the Coast Guard are concerned with the re- _life-cars which run on cables shot out to 
markable workmanship, in times of ship- stranded vessels by the gun. 
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Position of the hands to cast the various shadows 
is clearly shown above. 
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Profiles of birds and beasts can be made 
with hands, a light and a screen. This 
feature explains how anyone can cast 
the shadows of sixteen different figures, 
an accomplishment which will provide 
many full evenings of entertainment 
for either children or adults. 


By DALE R. VAN HORN 


O DOUBT all of you know a few ways 

to cast bird or animal resembling 
shadows upon the wall. One who has a 
dozen or more ways to hold his hands for 
this purpose will easily afford an interest- 
ing hour of evening’s fun. And if he chooses 
to show his ability at a party, he will be 
as much in demand at others as a good 
amateur magician. 

The accompanying illustrations show 16 
animals, birds and reptiles which can be 
easily shown with shadows. In practically 
every case, the position of the hands and 
fingers show well enough so that their exact 
location need not be described. In some in 
stances you will be able to show an eye 
somewhere near where the eye belongs; in 
others, this will have to be left to the imagi 
nation. 

One of the easiest shadows to do is that 
of a horse. It is also one of the best imi 
tations. Place the hands together, first tak- 
ing care that the thumbs are properly spaced 
and most of them showing. Then move 
the touching fingers slightly until you have 
a good muzzle and jaw also upon the screen. 

The elephant is also good because you 
can cause the trunk to move back and forth 
in a realistic manner, at the same time 
moving the left thumb, which throws the 
shadow of the lower jaw. The puppy can 
be made to wiggle his tail and also appear 
to run by moving the fingers which throw 
shadows for the feet. This shadow is not 
complete in itself as the arms continue to 
cast a shadow behind. However, the ar- 
rangement soon to be described will help 
to give the perfect impression. 

The cat needs both forearms as well as 
the hands and one must focus his attention 
on the left-hand side for best results. The 
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for °#fome Entertainers 


Ordinary sheet provides the screen for 
shadow entertainment. Strong electric 
bulb can be provided with home-made 
reflector and a cardboard shield — all 
the equipment needed for highly enter- 
taining home program based on com- 
plete details in this article. 


shield described later will help to minimize 
this defect however. 


All you have to do to give the spider 
shadow is to lock the thumbs together and 
spread the fingers. Wiggling them will 
heighten the effect. The turtle is somewhat 
like the puppy but it is minus tail and to 
omit this the left thumb is turned down. 
The crow can be made to fly seemingly by 
slowly moving the fingers of both hands up 
and down in unison. The hound can be 
made to close its mouth for a moment then, 
quite naturally, open it again and pant. 

These are only a few of the shadows pos- 
sible and with some practice you will be 
able to evolve other combinations of fin- 
gers to produce other results. 

The fingers should be exercised frequent- 
ly to facilitate imitating various kinds of 
shadows. Begin by spreading and closing 
the hands, then moving one finger away 
from the other and back again; then two 
away and back, then three away and back. 

The light should have a shield to throw 
a circle of light upon the screen. Then any 
portion of shadow not wanted, such as 
the right hand side of the cat or the south 
end of the puppy (going north) can be 
merged with the shadow cast by the shield. 

A good apparatus is to fix a 100-watt 
bulb in a socket on top of a portable stand 
with flexible cord and switch in connection. 
Over this light set a tin can with the bot- 
tom fitting snugly to exclude light. A hole 
one inch in diameter is then made in the 
side of the can and through this issues the 
light to be used. 

Now cut from a large sheet of stiff card- 
board, a hole 10 inches in diameter and 
provide this also with a support so that 
it can be set in front of the light and on 
the same level. The hands are then manipu- 
lated between the light and the shield. A 


sheet hung on the wall serves as a screen. 
g 
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The spider shadow is an easy one to make and 
“comes alive” when the fingers wiggle. 
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oes “Your SFUTURE 











Leroy S. Buffington, Minneapolis architect, was scoffed at when 49 years ago he dreamed and 
designed the first skyscraper and patented his invention introducing the scheme of a braced steel 
skeleton to support many stories of a structure, thus making the world’s skyscrapers possible. 


By F. M. MANN 


Professor of Architecture, University of Minnesota 


Fifth of a series to help you in choosing a vocation. 


N ARCHITECT is a person who de- 

signs buildings to meet special require- 
ments. He strives to meet the needs so per- 
fectly that his buildings may become beau- 
tiful. His designs are not merely pictures 
on paper, but an image in his mind of the 
building actually translated into material 
form. To build this image in his mind he 
must think through every part of it and 
ultimately show his conception by drawings 
in order that his client and the builder may 
see and understand it. Design therefore, in- 
volves many things including planning and 
construction, selection of materials, equip- 
ment and the working out of every part in 
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detail. The architect’s work also includes 
the supervision and much of the business 
and organization of the process of produ 
ing the actual building from his design. 
After the architect receives a commission 
to produce a building he first studies the 
uses which it is to serve. He determines 
with his client the economic limit of cost 
which the purpose requires and warrants 
He often helps select a proper site and then 
studies its physical character, its contour, 
its surroundings, .its exposure to the cardi- 
nal points of the compass, finds out what 
its available heating, lighting, power and 
other services are. He also informs himself 
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Advantage of architecture as a 
profession is primarily that it is 


creative work and permits exer- 
cise of imagination and requires 
a broad and accurate knowledge 
of many things in designing 
buildings to meet requirements. 


fully as to the requirements of the 
proposed uses of the building and 
to the means by which all such re- 
quirements may be met. He then 
proceeds to work out various pos- 
sible plans and in conference with 
his client finally develops a plan 
that seems to his client and to him- 
self to meet all requirements in the 
most perfect way possible. After 
the plan is developed he selects the 
materials to be used and works out 
the general exterior appearance best 
suited to the purpose of the build- 
ing. From the beginning he must 
consider how the various parts can 
be constructed most simply, and 
economically. Thus far the work is 








Cass Gilbert, who designed many state capitols 
and other noted buildings throughout the world. 
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An unusual picture of a new steel skyscraper 
under construction across from the Woolworth 
tower on the site of the old New York postoffice. 
The Woolworth tower is so high that from 
across the street and looking up it is impossible 
to see the tower on top of the famous building. 


in what can be called the preliminary stage. 
When the form of the building and its parts 
becomes definite he must begin to calculate 
each part for strength and economy and, in 
order to make the building fit its require- 
ments practically, he must perfect all forms 
and proportions. If it perfectly fits its pur- 
pose his design begins to give a degree of 
satisfaction beyond the utilitarian and takes 
on elements of beauty. Thus far the archi- 
tect has perfected his conception or “de- 
sign” and perhaps determined the exact size 
and strength of all structural members. 
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Creative Profession 


Fosters Exercising of Imagination in Its Practice 














owner, bids are invited from 
building contractors and are re- 
ceived usually at the architect's 
office. These bids are then stud- 
ied and analyzed and a report 
prepared for the owner, who, in 
consultation with the architect, 
determines which bid is most ad- 
vantageous. The architect then 
prepares agreement documents, 
and the contractor selected and 
the owner sign these and the 
‘actual building operation is 
ready to begin. 





During the construction work 
the architect supervises the work 
at the building both to see that 
the plans and specifications are 
being followed in detail and to 
explain and interpret their inten- 
tion to the builder. 


I have stated the above to in- 
dicate the complexity and re- 
sponsibility involved in the 
architect’s work. 

The advantage of architecture 
as a profession is primarily that 
it is creative work and permits 
the-exercise of imagination, 
acknowledged to be one of the 
finest of human faculties, and 











Architects designed and planned every small detail of these 
New York cloudscrapers, photographed from an airplane. 


In order to translate this design into ma- 
terial form many drawings are required and 
the office draftsmen are called upon to lay 
out the various parts to exact scale. Even 
on relatively simple buildings many sheets 
of drawings are necessary and on large 
buildings the number of drawings often 
runs into hundreds. 

Meanwhile the mechanical requirements 
are studied and developed. These include 
heating, ventilation, plumbing and electri- 
cal equipment, all of which must not only 
be calculated, but must be completely shown 
on drawings. 

When the drawings reach a stage of sub- 
stantial completion the specifications are 
begun. The specifications exactly describe 
the materials and methods that are to be 
used and followed in the construction of the 
building. When drawings and specifications 
have been completed and approved by the 
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requires a broad and accurate 
knowledge of many things. The 
architect's work also includes 
the business of organizing and directing the 
complicated operations of building. 

If the young man entering the profession 
of architecture has the aim to arrive at a 
high place in the profession where he will 
win fame, the responsibilities and the cor- 
responding emoluments of a large practice 
he.must expect advancement toward his goal 
to be slow. The same may be said of hig! 
places in any other profession or business 
As to earnings, a man is paid in proportion 
to the service he renders. 

The importance of architecture in human 
activities is obviously great. Shelter is 
primary necessity and beyond common 
necessity happiness and efficiency are de- 
pendent upon pleasant environment and are 
increased by the element of beauty. The 
architect has to do with all of these. His 
ideal is to create beauty as well as to satis- 
fy the requirements of utility. 
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Rum ‘Runners “Drag (argo Under ‘River 


WHEN SLED WITH LOAD 
OF LIQUOR ARRIVES IN 
POSITION UNDERNEATH 
WHARF, DIVER DESCENDS 
AND FASTENS HOISTING 
CABLE TO CARGO. THE 
CONTENTS ARE THEN 
HAULED THROUGH A 
TRAPDOOR OPENING IN 
FLOOR OF WAREHOUSE 


DIVER READY TO 


WAREHOUSES MEET LOADED SLED 


GOVERNMENT PATROL 


HAND WINCH SECRETED 
IN SHED ON CANADIAN 
SIDE OF RIVER PAYS OUT 
CABLE,. ». LOADED SLED 
1S DRAWN OVER BED OF 
RIVER BY HIDDEN WINCH 
LOCATED IN WAREHOUSE 
ON THE DETROIT SIDE OF 
RIVER AND RUM IS THUS 
| TRANSFERRED UNSEEN. 
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Federal agents at Detroit, suspecting the existence of a liquor “leak,” discovered a diver’s equipment hanging on 
the wall of a suspected warehouse and upon investigation found the ingenious smuggling system pictured above. 
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Cable Between Trees Makes Track for “Aerial” Railway 


| 








Here’s the “depot” for the home-made elevated. 


New Wood for Tree Doctoring 


N ALL wood product has been devel- 

oped for filling cavities in trees. It 
is a plastic filling mixed and placed in the 
tree, solid with plenty of elasticity, allowing 
the tree to sway in the breezes without dam- 
age to the filling. The filler is made in two 
colors, brown and gray, so as to blend in 
with the color of the bark, making it hardly 
noticeable. The filler adheres staunchly to 
the sidewall of the cavity and its antiseptic 
properties are reported to be extraordinary. 


California Waging War on Ants 


ARIS green, time-honored foe of potato 

beetles and other insect pests, promises 
victory in the war which California is wag- 
ing against termites, sometimes called 
“white ants”, destroyers of millions of dol- 
lars of wood-built structures annually. The 
effectiveness of the Paris green dust depends 
first on the cleanliness of the termites. They 
are forever licking themselves clean, and 
thus swallow the deadly powder. After they 
have died or are very notably weakened, a 
second termite habit comes into play. The 
insects are cannibals through thrift; they eat 
up their deceased relatives. It does not mat- 
ter if the dead termite met its end through 
poison; it gets eaten anyway. Thus the same 
dose of Paris green may do away with sev- 
eral termites in succession, 


114 


N OLD chair, ingeniously attached to 

an overhead cable strung tightly be- 
tween two trees affords holiday pleasure for 
a group of youngsters in the Bronx, New 
York City, for the combination comprises 
an aerial railway. The chair is supported 
by ropes attached to each of the four cor- 
ners of the seat, the ropes being fastened to 
two dross bars in which pulleys have been 
bolted. There is a platform and ladder at 
the base of one tree and ropes attached to 
the elevated car pull it between the trees, 
If the cable were slanted between the trees 
the elevated would be self-acting on the 
“out” trip. 


Just a Sliver of Real Estate 


ERE is pictured a mere sliver of real 

estate that bears a two story frame 
building at the corner of Melrose avenue 
and 16lst street in the borough of Bronx, 
New York. A dog and cat hospital is locat- 
ed on the plot which is orie of the smallest 
business sites in the world. The two-story 
building is so narrow there is room for 
only one window in front for each floor. 
The corner location and the unusual size 
of the hospital is reported to have attracted 
a business which keeps the small establish- 
ment busy. 





Photo above shows hospital located on tiny site. 
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Mercy Bullets to Drug Wild Animals and Aid in Capture 


\ ERCY bullets which carry i 
hypodermic needles and 
anesthetic will be used to permit 
the painless capture of wild ani- 
mals when Captain Barnett W. 
Harris, accredited representative 
of the Chicago Zoological Socie- 
ty and the Field Museum, heads 
an expedition into the wilds of 
Borneo, Sumatra, India, Africa 
ind “other countries collecting 
specimens for the new Riverside, 
Illinois, zoo. These dope bullets 
will eliminate unnecessary 
slaughter and cruelty which at- 
tends trapping and capturing of 
wild animals. When the bullet 
strikes, the needle penetrates the 
flesh, releasing the hypodermic 
shot of anesthetic into the sys- 
tem and rendering the animal 





DRUGGED 
BULLET, 








unconscious in a_ brief time. 

Various compounds have to be used for 
different animals. Trials have shown that 
this method of bagging game for zoos is 
much more efficient than old methods which 
often resulted in disabling animals and in 
many instances disabling animals which es- 
caped to suffer and later die. 


Sail Devised for Swimmers 
bine cy WHITE uses herself for a 

yacht. Her canvas mounted on a pole 
with a cross strut at its base supplies the 
motive power as she holds the spar between 
her knees. The strut prevents it from fall- 
ing. The mainsheet is attached to one toe. 


| 








This girl holds the sail between her knees with 
mainsheet tied to one big toe and lets the wind 
and water do the rest. 

for 
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Captain Harris shown above placing a mercy 
bullet with hypodermic needle in one of the guns 
he will take on expedition in wilds of Borneo. 


Mechanical Light Symphonies 


OLORED light can be made to sway, 

/ blend and sweep over displays, theaters, 
or buildings by a new control mechanism 
just perfected, according to J. L. Stair, 
Chicago electrical engineer. Like a piano 
player, the color combinations are con- 
trolled automatically by a perforated paper 
roll fed into the machine. “The dimming 
of the circuits is accomplished without 
flicker, and changes in color may be made 
exactly in a predetermined order,” Mr. 
Stair said. “The fact that the control is 
based upon electro-pneumatics gives the 
opportunity for exact, quiet control, practi- 
cally as subtle as that to be found in the 
pipe organ. As a perforated paper roll 
passes the openings in a tracker bar, the 
functions of turning on and off circuits and 
the operation of the dimmers are automati- 
cally performed. The nature of the color 
combinations may be predetermined and 
transcribed to the paper roll. The machine 
has great flexibility inasmuch as all circuits 
are in no way related. The operation of the 
dimmer is independent of the electrical cir- 
cuits, enabling any combination to be pre- 
set. Further flexibility is obtained by var- 
ious speed controls,” 
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Floating service station literally 
hurls huge drums of gasoline 
and oil over dikes to the isolat- 
ed island asparagus farms in the 
deltas of the Sacramento and 
San Joaquin rivers of California. 
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This small, all-steel and self-propelled service station is shown starting to throw a tank of gasoline 
over a levee to an asparagus farm, a distance too great for the boom to reach. 


AKING possible the harvesting of the 

largest crop of asparagus in the world, 
worth $8,000,000 to the producers in 1929, 
a novel type of motor-driven agricultural 
service station has been put to work on the 
Sacramento and San Joaquin rivers, in cen- 
tral California. These streams, flowing into 
San Francisco Bay, encircle an area of 
300,000 acres, in the form of islands, on 
which is grown 90 per cent of the asparagus 
packed in the world, and virtually all the 
fresh asparagus consumed from the Pacific 
coast to Salt Lake City and from the Cana- 
dian boundary to the Mexican line. 

This floating tanker carries to the aspara- 
gus growers more than 20,000 gallons of 
gasoline and oil daily, enabling them to op- 
erate tractors, motor-driven seeders, cultiva- 
tors and pick-up wagons, which otherwise 
would have to be drawn by animals, since 
the only highways to these delta islands are 
waterways. There is also a fleet of small 
steamers, motor-driven passenger and freight 
carriers, and barges, which handle other 
carrying. 

The tanker is all steel, 101 feet long, 23 
feet beam, 5.75 feet deep, and drawing only 
five feet of water when fully loaded with 


116 


19,000 gallons of gasoline in its three 
tanks, and 3,000 gallons of kerosene, or 
distillate, in one tank. The tanker is driven, 
loaded, at the rate of eight miles an hour. 

There are virtually no landings, docks or 
piers in the shallow waterways which cut 
this 300,000 acres into a huge checkerboard, 
so the tanker merely shoves her nose against 
the bank, keeps her engines running to hold 
her there, and unloads her cargo at any 
farm. The levee banks are high, and so 
wide that the 40-foot booms on the tanker 
cannot reach up and over to place the 
drums on the level top of the levee. But 
David’s sling inspired the engineers who 
built “Delta Standard,” and her winchman 
literally slings the big steel barrels to the 
top of the levee, a new process in the un- 
loading of inland-waterway cargo-carriers. 

With a double-drum winch, the barrel 
is hoisted to the end of the outside boom. 
Then the purchase is let go suddenly, and 
the weight taken up almost instantly by the 
steel line from the inner boom. The 5(0- 
pound metal barrel zooms shoreside as the 
inside purchase is let go with a run, and the 
load swings to the top of the levee or over, 
if necessary. 
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A small steamer is shown above 
towing $25,000 worth of as- 
paragus on a barge to the San 


Francisco market, voyaging on 


SAN PABLO 
BAY 


the Sacramento river from the 
heart of the choicest asparagus 
farming district in the world. A 
small fleet of steamers and mo- 
tor-driven passenger and freight 
carriers is constantly plying be- 
tween the delta islands and San 
Francisco in carrying on this 
industry which supplies the na- 
tion with a table delicacy. 
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Workers are pictured here packing part of the asparagus crop pro- 
duced in the delta islands of the San Joaquin and Sacramento rivers. 
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RIVER 





This map locates within 
the circle the 300,000 
square miles of islands in 
the delta of the Sacramen- 
to and San Joaquin rivers 
on which a 1929 crop of 
asparagus valued at $8,- 
000,000 was raised. Ninety 
per cent of all the aspara- 
gus packed in the world is 
raised in this small district 
of isolated islands protect- 
ed by dikes and levees and 
serviced by tankers and 
freighting boats from San 
Francisco, the primary as- 


paragus market. 
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Have you ever wondered how an engineer 
kept in communication with the conductor 
of a freight train when the two were separat- 
ed by 150 box cars? The answer is that 
usually they don’t. But when a radio set is 
installed in the caboose and another in the 
engineer’s cab, communication is as easy as 
talking ovef the telephone. The picture at 
the top of the page shows how the antenna 
is erected on the caboose. Directly above is 
a photo showing the installation of the 
short-wave set inside the caboose, while at 
the right the simplicity of the receiving set 
is well shown, 
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ADIO, which most of us are accustomed 

to think of as a means of parlor enter- 
tainment, is rapidly being applied in nove! 
ways as manufacturers seek for new methods 
of using sets. Taking a tip from automobile 
manufacturers who advise the purchase of 
a second car so that all members of the 
family may have transportation, radio mak- 
ers are now recommending that in addition 
to the parlor radio a second set be bought 
for installation in the family car. 

A number of automobile makers, es- 
pecially those whose cars sell in the highe: 
price ranges, are bringing out new models 
with radios built in as standard equipment. 
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New Uses for SETS 








No longer is radio con- 
fined to furnishing par- 
lor entertainment. Manu- 
facturers have found 
numerous new uses for 
radio sets which promise 
to make them an even 
more important part of 
our everyday life. 
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PHONE JACKS 


This drawing shows how the dashboard radio is 
hooked up. It will be seen that there is nothing 
complicated about the arrangement. 


Within a few years it is predicted that a 
radio will come to be as necessary a part 
olf the car’s equipment as bumpers and 
speedometers, which not so many years ago 
were regarded as luxury items. 

Police departments are making increasing 
use of radio as a means of catching crimi- 
nals. The broadcasting of information and 
descriptions regarding criminals has been in 
use for some time with satisfactory results, 
for 
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The two large center dials on the dashboard 
of the car control a radio whose loud- 
speaker is hidden under the cowl. Such sets 
can be installed in any car, 


but Los Angeles police have recently 
gone a step farther. Police cars contain- 
ing plainclothes men, cruising about 
the city streets, are now equipped with 
dashboard radio sets. By tuning in to 
the proper wave length, information 
concerning robberies can be broadcast 
to officers all over the city who will 
immediately be in a position to give 
chase to suspects without loss of time. 

Another application of radio which 
is finding favor with railroad compa- 
nies is the use of sets to keep the 
engineer in communication with the 
conductor of long freight trains. The 
conductor, sitting in the caboose, sim- 
ply tunes in a short wave set and holds 
a conversation with the engineer who 
may be a mile or more ahead of him, sepa- 
rated by a long string of cars. 





Airplanes have long made use of radio. 
Recently telephone conversations were held 
from an airplane 2500 feet up, in communi- 
cation with a newspaper office. Experiments 
in the refinement of the necessary apparatus 
promise to develop sets for airplane use 
which will be light enough for installation 
in any plane and which will enable pas- 
sengers to talk with friends on the ground. 
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Edited by L. B. ROBBINS 


For several years Mr. 


Robbins has owned and operated amateur radio station 


WI1AFQ. He is also well known as a contributor to popular magazines on 
numerous technical subjects, having sold more than eight thousand articles on 
radio alone. This department appears regularly each month under his editorship. 


ieee Wave Adapter Plug Can Be Made From Tube Base 


PLUG for plugging in a short wave 
4 adapter or for using a tube tester on 
your receiver can be made from the base of 
a burned out tube by any radio fan. All 
you need is a little solder, some sealing wax 
or other insulating compound, and sufh- 
cient length of four-wire flexible cable or 
two pieces of two-wire cable fastened to- 
gether. 

Remove the tube from the base by break- 
ing it away, then clean out the chips with 
a knife and dig out the cement. Bare the 
four leads and remove them from _ the 
prongs by heating the latter with a solder- 
ing iron and knocking out the melted solder 
with a sudden blow. 

Push one of the cable leads down through 











This adapter plug is made from an old tube base. 
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each prong, double it back and solder in 
place. Then cut off the projecting wire and 
file away the wire tip and solder until the 
prongs present a normal appearance. 

Finally, melt some sealing wax in a can 
and pour the base full, taking care to 
separate the leads in the base beforehand 
so there will be no shorts between them. 
When finished the adapter plug will appear 
as in the photograph. A five prong adapter 
can be made in the same way by using a 
fifth piece of flexible wire. 


Preventing Corrosion of Battery 
Leads 


O matter how careful one may be, in 
time the insulation of a storage battery 
lead will be eaten through by the acid 


fumes. This might cause a dangerous short 
circuit with fire as a result, but by treating 
the leads as explained below this disinte- 
gration can be stopped. 
Melt some paraffin in a tin can until it 

a hot liquid. Then drop the leads into it 
for about ten minutes. This will thorough- 
ly saturate them, after which they can be 
removed and hung up in a warm room to 
drain. Such parafhined leads will resist bat- 
tery acid corrosion a long while. The pro- 
cess is inexpensive and can easily be re- 
peated when necessary. 
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Set Building Simplified by Standardized Hookup Board 
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TAVHIS new hookup board will gladden 

the heart of many a newcomer into ra- 
dio because of the ease with which it allows 
the novice to hook up his receiver. It 
climinates all wiring from part to part and 
practically any type of circuit can be em- 
ployed. Consequently the following of 
Llueprints and diagrams can be avoided 
und the various items assembled by merely 
plugging them in the proper sockets in the 
hoard. 

The hookup board is of black insulating 
material and rests on rubber pads. In the 
face of the board are a series of sockets 
vertically and in a horizontal line, the hori- 
zontal lines being numbered and the vertical 
lines being lettered. All sockets are con- 
nected electrically by metal strips at the 
back so no matter where the parts are 
plugged in, they will be connected. Thus, 
by following the diagrams sent with the 
hoards, parts are plugged in according to 
horizontal and vertical positions and in a 
jiffy the hookup is complete. Plugs are 
furnished with the board that can be quickly 
attached to the various parts. 








A new method of hooking up radio sets, so 
simple that anyone can do the job, is shown 
above. The various plugs are numbered and 
lettered so that a child can make the connections. 


Brass Strip Makes Handy Binding Post Connector 


Wes wiring radio sets experimentally it is often de- 
sired to connect a number of wires to one binding 
post. The little device shown in the diagram at the left 
will make this possible. It consists simply of a thin brass 


strip bent as shown, with holes punched through either 


screwed down the connector is tightened securely on the 


lan to fit over the post rod. When the binding post is 


4 _Z© wire or wires and a perfect contact secured.—B, G, Swiver. 
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A Series Parallel Switch Used for “B” Battery Charging 





no oe 





ith 











WHEN 
SWITCH ARMS 
ARE iN UP POSITION 























Diagram and details of the series-parallel battery charging panel showing hookup and connections. 


ANY fans are still using B batteries, 

some from necessity and others from 
reference. Those using the storage Bs, 
enact find it more or less troublesome 
to charge them, especially when they are 
in 25 or 50 volt units and several of 
such units have to be charged to bring the 
desired voltage up to the maximum; say 
that of 150 to 200 volts or even more to 
operate a power tube. Unhooking the bat- 
teries every once in a while to charge them 
and then hooking them into the set again 
certainly does get tiresome, but by adopt- 
ing the series-parallel switching arrange- 
ment shown herein all that trouble can be 
easily eliminated. Just throw the switch 
one way and you are ready to charge. 
Throw it back in the opposite direction 
and the batteries are in series again ready 
to operate the set. In the panel arrangement 
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Photograph of the charging panel ready for use. 
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shown in the photograph, four 100 volt 
blocks are charged in parallel and quick 
as a flash can be connected in series for 
use with a large power tube. It’s no trouble 
at all and the switching outfit is simple to 
assemble. 

Use as many double throw, double pole 
switches as you have batteries. Arrange 
them on a convenient panel or wall, side 
by side in a row. For the sake of uniform- 
ity use the left side of each switch for the 
minus line and the right hand side for the 
plus. For the charging, fasten one end of 
a heavy, insulated copper wire to the left 
hand bottom terminal of the left switch. 
Then bare the insulation directly under the 
left hand lower terminals of the remaining 
switches and solder on vertical branches 
of wire and connect them to these remain- 
ing left lower terminals. Tape the solder- 
ing, shellacking the tape down to keep it 
in place. 

Now do the same thing with the lower 
right hand terminals of all the switches and 
when finished you will have all the minus 
and all the plus lower switch terminals con- 
nected; minus to one wire and plus to an- 
other. Label them at their free ends fo: 
identification. 

The top left terminal of the left switch 
is now the minus terminal for the high vol- 
tage line when the switches are in series. 
Connect all the other top switch terminals 
together as indicated. This leaves the top 
right terminal to act as the high voltage 
plus terminal. 
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Full Charging Voltage Divided Equally to Each Battery by This Switch 


Now connect an individual pair of wires 
to each switch arm in the center of the 
switch. Again the left wire is minus and 
the right is plus. Lead the proper wire of 
each pair to the corresponding terminals 
of a single B battery. 

The photograph shows a Duplex recept- 
acle installed in the panel convenient for 
the charger. With the charger in operation 
and the charger clips attached to the par- 


allel charging wires simply throw all the 
switch arms down. This immediately places 
the batteries all in parallel so that the full 
charging voltage goes to each while the 
current is divided equally to each one. 
With a Tungar charger the increased cur- 
rent needed in B battery charging is taken 
care of by the insertion of a larger bulb in 
the socket. Other chargers usually regulate 
this by the turning of a resistor knob. 





STAGGERING 
ROTOR PLATES 














Straight Lining Old Variable Condensers Aids Reception 


and carefully push the leading edge of each 


HE old style condenser with its semi- 

circular plates does not always serve 
as the best means of tuning in a station’s 
wave, particularly when it is at the top of 
the spectrum. To enter these higher fre- 
quencies the newer condensers have their 
plates narrow and pointed at one side so 
the rotor will offer less surface to the stator 
than when the plates are more fully meshed. 
An old style condenser can be altered so it 
will effect a similar condition by stagger- 
ing the rotor plates as shown. 

Remove the nuts holding the rotor in pos- 
ition and then remove the latter. Carefully 
loosen the retaining nut at the end of the 
shaft so the plates swing free. Then tight- 
en up the nut just enough to pinch them 
for 
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plate slightly ahead of the others. When 
properly placed they will have the appear- 
ance of a fan partially opened. When all 
are about evenly stepped along tighten up 
the clamping nut and reassemble the rotor 
in the stator again. Further efficiency can 
be realized by entirely removing the rotor 
plates, arranging them on the bench in the 
fan style and then cutting plates at one end 
off evenly, leaving only one end staggered. 
This requires a sharp jeweler’s saw or sharp 
cutting shears and a heavy vise to straighten 
the plates after they are shaped. The first 
method will do wonders, however, in dis- 
tributing the stations more evenly along the 
dial. 
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Learning How to Transmit and Receive Code 





POSITION OF 
FINGERS AT KEY 
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The code symbols used 


in radio transmission. 
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The above photo shows the ideal position of the fingers when operating 
a telegraphic key. The thumb does not touch the key, which is operated 
by the first two fingers only, Other fingers are permitted to hang loosely. 


HE unusual impetus given to short wave transmission and the 

consequent use of short wave sets in the home for receiving 
these programs has also caused many listeners to wish to be able 
to read the code. This has then led those who have learned it to 
aspire for an operator's license that they might also transmit. 
Now one may plod along and learn to receive by merely listening 
to slow-operating stations and “sticking to it” until certain signals 
begin to mean something. But the best way is first to learn the 
code thoroughly by memorizing the dots and dashes visually 
Thus the symbols of the letters and numerals are visualized sv 
they can be written down unhesitatingly as fast as they are called 
out by a second party at random. This can best be accomplished 
by following a favorite trick of old operators, writing page afte: 
page of characters in the dot and dash as rapidly as possible. A 
week of this practice in filling two or three pages an evening and 
the beginner will surely have the code well in mind, visually at 
least. 


Learn by Listening 


The next step is to listen to the signals, either with a buzzer 
operated by another person or by finding a very slow moving 
station and copying the signals as best one can as they move along. 
This will be like beginning over again, but the previous training 
will be found an excellent preparation. At first single letters will 
be recognized, then perhaps two or three letters can be picked ou! 
until finally, by careful and painstaking listening, whole words 
will be copied. One thing to remember is that if you miss a 
character or letter, do not try to think what it is but pass right 
along to the next, putting down only those that are recognized 
Let the gaps take care of themselves. In time you will find i 
easy to write a character while listening to the next one and as 
progress is made you will eventually be able to write a whole 
word or maybe two words behind the message all the time it is 
coing on, Experienced operators can even keep up a conversation 
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Speed and Ease in Sending Is Made Easy by the Proper Body Posture 





PROPER POSITION 





onan, 


OF ARM 








Position of the arm and body in sending is important. Photo shows proper position, in which the 
forearm is so supported on the table that muscles do not become stiff after a few minutes’ sending. 


with someone, at the same time listening to 
a message and copying it down. At any rate, 
easy copying comes only with experience 
and long, patient practice. No one can gain 
speed immediately. Just keep listening and 
copying what you can and in time your 
speed will increase almost unconsciously to 
a point where you will feel well able to 
pass the minimum test, that of ten words 
per minute. 


Transmitting the code will, of course, 
come easier regarding speed than receiving 
because you will already know the charac- 
ters. But the proper operation of the key 
will have much to do with your transmit- 
ting speed. This means using an ordinary 
key. The “bug” or speed key is only for 
the man already experienced in sending. 
Position and handling of the key has much 
to do with good sending. The man with a 
poor “fist” exists only because he insists on 
doing things his own way and not follow- 
ing the best procedure as proved by old and 
experienced operators. 


First, adjust your key for easy action 
with just enough spring tension to make 
snappy contact with a minimum of space 
between contact points without sticking or 
arcing. Good, easy but snappy key action 
is positively necessary. Place the key on a 
for 
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firm support and so the forearm can be 
wholly rested in front of it if desired. Oper- 
ate the key knob with the first two fingers 
of the hand and with the joints bent about 
as shown in the photograph. Let the thumb 
rest alongside the side of the knob, just 
touching it, and then allow the two remain- 
ing fingers to hang loosely at the other side 
of the knob. This will be found to be the 
easiest position in which to grasp the lever. 
Keep the wrist raised from the table but 
rest the arm from about half way back to 
the elbow. In this way long periods of 
operating can be obtained without produc- 
ing a “glass arm” so common to stiff and 
unnatural positions of the hand. 

By forming the habit of listening a half 
hour and transmitting the same length of 
time each day a beginner will find that at 
the end of a month he will probably be able 
to do “ten per,” both at the headphones 
and at the key. In two or three months, 
speed will increase and following the code 
will be less of a struggle, while after six 
months transmitting and receiving, code will 
become second nature and a new world will 
be at your command. The time consumed 
in practice will be no more than that used 
in learning to play the piano or the saxo- 
phone, and think of all the fun you'll have 
in future years. 
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Teletypewriters and Airplane Cops Trail Eastern Crooks 


ASTERN criminals on the “lam” must 
move faster than ever today if they 
want to make good their escape for they are 


being trailed by teletypewriters and air- 
plane police. The Pennsylvania State 
Police have been prov ided with tele- 


* 








— ee 
A Pennsylvania state policeman is reading the 
typewritten description of a crook who is wanted, 
the message being received by wire on his tele- 
typewriter as it is written by the sending officer 
in another city. 


Pennsylvania state police 
speed up communication 
and New Jersey town or- 
ganizes flying police corps. 


Every time this officer strikes a key the letter is 
registered on electric typewriters in mumerous 
distant towns. 


typewriters distributed in five zones through 
out the state. Alarms and descriptions of 
crooks as written on the typewriter in the 
sending office are received throughout the 
state on electric typewriters just as fast as 
the sender can write. And in Bergen county, 
New Jersey, Peter J. Siccardi, chief of the 
traflic squad, has organized a squad of five 
flying police officers. 





Here is Teterboro’s flying police corps, left to right: Pilots H. I. Wells, Lieutenant Clyde Pangborn 
who is known as “the upside down flyer,” Peter J. Siccardi, the organizer and head of “the corps; 


C. S. Allen and Walter Jones. 
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Bridge to Gest Strength 





Exact Model of Great 





Standard gauge measures bending 
of the bridge under various loads. 





A section of the model span showing the federal 
gauge which registers bending of the bridge to 
a fractional thousandth of an inch standard. 


N EXACT bronze model of the Kill 

Van Kull bridge from Staten Island, 
New York, to New Jersey, was constructed 
by engineers to be subjected to tests. A 
variety of tests for load capacity and wind 
deflections was given with the federal gauge 
registering the bending of the bridge to the 
fractional thousandths of an inch. The 
model went through the tests and was found 
to be absolutely safe. On the basis of these 
tests, work was ordered to proceed on the 
bridge and construction is now under way. 
When models are subjected to such tests it 
is easy to remedy weaknesses. 














The bridge model set in a wooden frame to test 
load capacity and wind deflections. 
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The rear of the model bridge showing weights 
suspended over pulleys to determine wind pres- 
sure against the bridge. 


Fewer People Live To Be Old 


HE surprising idea that human life is 

growing shorter instead of longer, re- 
cently suggested by Professor C. H. Forsyth 
of Dartmouth College, receives unexpected 
corroboration from statistics of people liv- 
ing to be over 100 years old in the British 
Isles, compiled recently by Dr. Maurice 
Ernest of the Centenarian Club, in London. 
In 1881, Dr. Ernest finds, England possessed 
141 centenarians, Scotland had 57 and the 
present territories of the Irish Free State 
reported 566. In 1921, which year repre- 
sents the most recent complete census, the 
corresponding figures were 110 in England, 
35 in Scotland and approximately 120 in 
the Irish Free State. It is conceivable, Dr. 
Ernest notes, that the larger numbers of 
centenarians reported in the earlier years 
may have been due to false claims of ex- 
treme old age made by the persons them- 
selves and not checked as carefully as now. 
Women who live beyond a hundred appear 
to be twice as numerous as men, 
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“Flight Tutor” Tests Each Student’s Aptitudes for Flying 


ISITORS at Army 
schools may very well think that they 
are in an amusement park instead of an 
aviation school when they see the flight 
tutors for the first time. These strange look- 
ing devices seem to be quite out of place 
amid the school buildings and _ training 
planes. However, they have a distinct mis- 
sion in the training of flying officers. 
It has been roughly figured that it costs 
about $10,000 to train each graduate of the 


Air Corps flying 


Those who do eee 


fiving schools. 
; 


not make the grade represent 
expenditures in proportion to 
the time that they spend at the 
schools before being washed 
out. Naturally if they crack 
up a plane during their train- 
ing the expense mounts. Ac- 
cordingly every possible means 
is employed to determine the 
likelihood of a candidate’s 
making the grade as soon as 
possible. 

The standard of candidates 
reporting for the preliminary 
examinations varies from year 
to year. There have been as 
many as| 50° disqualified in 
the physical examinations. The 
mental tests take their toll of 
men who are not up to stand- 
ard. Those who successfully 
complete this part of the ex- 
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Major H. H. Arnold 
is a recognized authority 
in the field of the airplane, 
being the author of a 
number of widely accepted 
text-books on aeronautical 
subjects, as well as a prac- 
tical flyer of long standing. 


aminations might well be expected to grad- 
uate from the flying schools, but such is not 
the case. There have been years when only 
about 50% of those who start the flying 
training finally graduate. 

Naturally there would be a big saving in 
money and in some cases of lives if there 
was some means whereby it was possible 
to determine definitely whether or not a 
candidate could learn to fly. While the 
flight tutor can not be considered infallible 
in this respect it gives pros- 
pects of developing into some- 
thing which in the future may 
be able to solve the problem. 
In addition it gives valuable 
training to students. 

The flight tutor is nothing 
more nor less than a car 
mounted on three axes, all 
perpendicular to each other. 
This car is equipped so that 
as nearly as possible it re- 
sembles the cockpit of an air- 
plane. It has a seat for the 
student flyer, a stick which con- 
trols fore and aft and lateral 
stability, and rudder bar to 
control movements toward the 
right and left. The stick is 
connected electrically so that 
movements to the right or leit 
turn the car around a fore and 
aft axis. Similarly movements 
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Aero Car Swings on Three Axes in Teaching Student Aviators to Fly 


of the stick forward and backward cause 
the car to move around a horizontal trans- 
verse axis through the car. Movements of 
the rudder bar cause the car to rotate in a 
horizontal plane around a vertical axis. 


A combination of stick and rudder con- 
trol will give the car any movements de- 
sired. A propeller, mounted in front of 
the car and driven by an electric motor, 
throws a blast of air around the car, thus 
simulating the slip stream of the propeller 
in an airplane. The controls move and se- 
cure just as quick response as those in a 
plane. 

The flight tutor can 
be used in one of two 
ways: the student can 
be allowed to work the 
controls at will or 
carry out instructions 
given by the officer 
supervising, or the stu- 
dent may be required 
to maintain the car in 
in a horizontal flying 
position. In the latter 
case the instructor 
manipulates a set of 











Above the student in the flight tutor is just 
bringing his “airplane” out of a dive. Note 
the numerous fin surfaces controlling the car. 
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Operated by a propeller 

driven by an electric mo- 

tor, the novel “flight 

tutor” shown in the pho- 

tographs has been de- 

signed to teach students 

the elements of flying, 

and to test their ability 

in learning how to han- 

dle a plane. The pro- 

peller blast controls the 

movements of the car by 

its reaction on the con- 

trol surfaces which are 

manipulated by control 

stick and rudder as in an ordi- 

nary airplane. Above, a student is shown climb- 

ing his ship, while the center photo shows him 
upside down at the top of a loop. 


controls from the ground and puts the car 
in such motions as he sees fit. The student 
then endeavors to neutralize those impul- 
ses by using the stick in the car. 

The flight tutor demonstrates the move- 
ments resulting from moving the stick, 
shows the aptitude of the student in pick- 
ing up the use of the controls, and clearly 
determines the co-ordination or lack of 
co-ordination between the mind and mus- 
cles of the student. Practically any maneu- 
ver possible to an airplane, except cracking 
up, can be duplicated by the flight tutor. 

It cannot, of course, supplant actual fly- 
ing as the best means of instruction. 
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Inflatable Bags Under Wings Float Planes Which May Land on Water 





INFLATED BAGS FLOAT 
PLANE WHEN FORCED. . 





ROVISIONS are made in modern land 
planes which must fly over water to 
prevent their sinking in case of a forced 
landing. A close inspection of the upper 
wing of U. S. Government planes which 
have missions taking them some distance 
from shore, would reveal two rectangular 
plates on the lower surface. Each of 
these plates cover compartments that con- 
tain canvas bags compactly packed. ‘These 
bags are connected by tubing to a flask 
also contained in the upper wing. This 
flask is filled with compressed air. 
When it is apparent to the pilot that a 
forced landing must be made in water, he 
pulls a lever or cable. This turns on the 


Has the Ultimate Airplane 


O date man has covered the strata sur- 


rounding the earth’s surface from a 
depth of 6000 feet below sea level to an 
altitude of 42,000 feet above. 

In 1901 Suring and Berson (Germans) 
climbed their balloon to an altitude of 
35,424 feet, a record which stood for sev- 
eral years. In 1927 Capt. Hawthorne Gray, 
U. S. Air Corps, ascended to a height of 
42,400 feet. During the descent his balloon 
hegan to drop with great rapidity, much 
too fast for safety. When he realized that 
he could not regain control, he jumped 
from the basket and came down safely in 


zi FLASK CONTAINS COMPRESSED AIR 


compressed gas and throws off the covers 
of the flotation bags. The bags are in- 
flated as they emerge. They are large 
enough to keep the plane above water fo 
several hours. Pilots have made forced 
landings on the water in planes s 
equipped and have been rescued without 
even getting their feet wet. 

The customary method of using the fl: 
tation bags is to wait until the plane has 
hit the water before opening the valve on 
the gas flask. By attaching the bags to 
the upper wing, all dangers of losing the: 
in the crash are removed. If they we 
attached to the lower wings they would | 
almost sure to be lost. 


Altitude Record Been Set? 


his chute. In November of the same yea 
he made another attempt and reached an 
altitude of 42,470 feet. However, his ox 
gen gave out during the descent at an allt 
tude of about 39,000 feet. Gray became u: 
conscious and the balloon came down un- 
aided. When the balloon was found t! 
next day Gray was in the basket, dead. 
Airplanes have been taken to a heigl! 
of 42,183 feet. Maj. Schroeder and L' 
Macready, both U. S. Army, reached 34,00) 
feet or better. In his flight Schroeder lb. 
came unconscious en account of troubl: 
with his oxygen line and after faliing som: 
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16,000 feet, regained consciousness and 
brought his plane down safely. Lt. Cham- 
pion, U. S. Navy, holds the present Ameri- 
an record of 38,418 feet. Neunhofer, a 
German, holds the world’s record of 42,813 
feet. 

During the earlier of these high altitude 
tests it appeared as if a west wind having 
: velocity of some 200 miles an hour was 
ever present above 30,000 feet. The value 
of this wind in commercial air operations 
= evident. However. at the present time 
there is grave doubt as to this wind al- 
ways blowing in the same direction and at 
the same velocity. 








Lieut. John Macready, 
famous for his pio- 
neer altitude flights, 
is shown above dressed 
in the fur-lined, elec- 
trically heated suit 
used in altitude flying. 
A special helmet 
which permits breath- 
ing of oxygen from a 
special tank is also 
necessary above heights of 
30,000 feet, owing to the 
rarefied air. Engines of 
planes used in altitude at- 
tempts are now almost in- 
variably equipped with su- 
perchargers which assure 
an adequate supply of fuel 
to the cylinders. At right 
is shown a balloon of the 
type used by Capt. Gray. 
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HEIGHT IN FEET 





45000" 





) 2OjOO FT. 1913 


18360 FT i912 


Sie 12,790 FT 191 


10160 FT. i910 


2 g 
° a 


8 





° 


& 








graphically shown above. 
approached the heights set by balloons. 


The steady increase in airplane .altitude records is 
Note how the airplane has 
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HANDIKINKS 


Short-cuts in doing everyday tasks—novel methods of using waste products for useful 
purposes—time-saving stunts for the kitchen, the workshop, the home—all such “handi- 
kinks” appear regularly in this department each month, You can make use of them! 


Two Steel Oil Barrels Make Chimney Extensions to Create Good Draft 


F THE chimney of the house or cottage is too short to 

create a good draft for the fire, it can easily be extended 
in the manner shown in the drawing at the left. Two ste! 
oil drums are placed end to end, the bottoms being removed. 
and are either welded together by a blacksmith or riveted 
with strap iron to form a cylinder. The barrels can then be 
stood upon the chimney top and cemented into place with 
concrete. It is, of course, quite possible to construct an entire 
chimney out of these barrels, and when completed it will 
be absolutely fireproof. In case you use more than three or 
four barrels at the chimney top you will have to use wires 
to stay them to nearby trees,—Alfred Allard, 














Using a Pair of Ordinary Shovels as a Post Hole Digger 
OST holes can be dug without a special digging device if you 
have two ordinary shovels at hand. The simple method is shown 

in the drawing at the right. The shovels are tied together as shown 
with a length of rope, just where the bend comes where the shovel is 
fitted to the handle. The two shovels thus act like a pair of scissors; 
when the handles are spread apart the dirt is pinched between the 
shovels and removed. Long handled shovels should be used in dig- 
ging deep holes. Whenever holes are to be dug straight down, this 
method will be quite satisfactory.—B. Thompson. 


Bench Nail Puller Works Better Than Claw Hammer 
HEN many nails are to be removed 
from pieces of lumber, as in wreck- 

ing old buildings, much time is lost in 
wrestling with the lumber if an ordinary 
claw hammer is used. A metal hook, in- 
stalled on a bench as shown in the draw- 
ing at the left, draws nails out of boards 
easily.—Bert Fraser, 
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Getting Ready for King. Winter 


Snow Removers for Your Home Sidewalks 
OON Old Man Boreas will be back on the job, 


bringing with him a foot or two of snow which 
must be removed from streets and sidewalks. House- 
holders who don’t look forward with any degree of 
enthusiasm to working on the business end of a snow 
shovel will appreciate any shortcut which will make 
the snow removal task easier. A small home snow- 
plow, built like the one shown in the drawing at the 
left, will settle the problem nicely. No dimensions 
are given because the size will naturally vary to suit 
individual conditions, but the design is so simple that 
anyone can knock it together in a few minutes, the 
only tools required being hammer and saw. In cutting 
the planks, which should be 2x8’s or 2x10’s, bear in 
mind that they must not only be beveled to form a 
V-joint, but that the bottom of the snowplow must 
project a few inches farther to the front than the top 
in order to get the proper shape of cutting “nose” on the plow. 
One brace across the top, another at the rear for the shoveler to 
push on, and a strip on either side inside the plow to hold the 
planks solidly, complete the plow. A strip of tin or galvanized 
iron tacked to the bottom will prevent the wood being worn 
away in use. 

A simpler snow remover is shown at the right, in which half 
a dozen staples are driven into a board to hold the tines of a 
garden rake. This device can, of course, be used only when the 
snowfall is light, but it will clean a sidewalk with surprising 
speed and can be made in a few moments when the shovel is 
missing.—Ray Champion. 


Furnace Oil Obtained by Filtering Old Auto Oil Through a Felt Hat 


IL drained from automobile crankcase can be used in 

oil burning furnaces or as lubricant in farm machin- 
ery if it is filtered by the simple method shown in the 
drawing at the left. A soft felt hat is fitted into the top 
of a pail or other container and the dirty oil is poured 
into it. When it has all filtered through, the clean oil can 
be reclaimed from the bottom of the pail. If the oil to 
be filtered is more than ordinarily thick it should be 
heated before pouring into the hat.—A, C, Wilson. 
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SMALL HOME SNOWPLOW 
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Making a Pair of Ice Skates from Two Old Files 

HE skate shown at the right has a runner made from an ordi- 

nary file, which must be heated red-hot and then bent into the 
shape shown. After the shaping has been done, grind the runner 
edge smooth on an emery stone and also remove the corruga- 
tions from both sides. Then round off the lower front edge of 
the skate runner. Next get two pieces of hardwood, %4-inch 
thick, 3 to 4 inches wide, and as long as your shoe. Make a 
groove half way through the wood exactly in the center, to 
accommodate the runner. The groove ‘must be narrower than 
the thickness of the file-—Dale R. Van Horn. 
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Simple Devices for the Home 





OLD PLANE MAKES 
EXCELLENT KS 
SOAP OR 

POTATO 

SLICER 





Old Fork as Handy Can Opener 


YRUP, paint, and varnish cans com- 

monly are made with covers which fit 
into the top tightly and must be pried up 
to open. Many a knife blade has been 
broken in a 
fruitless at- 
tempt to pry 
open such lids. 
A simple tool 
which will be 
a handy addi- 
tion to the 
kitchen utensil drawer can be made from an 
old fork as shown in the drawing at the left. 
When the fork is filed down to the shape 
shown it can be inserted under the lid and 
will lift the most obstinate cover. — Al 


Schroeder. 
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Potato Slicer Made From Plane 


N OLD plane which is out of line or 

otherwise unfit for shop use makes a 
handy slicer when used as shown in the 
drawing at left. The blade can be set to bite 
at the desired thickness for slicing potatoes 
or chipping soap.—Theodore Allen. 


Handy Broom Holder for Kitchen 
N ORDINARY 7 


hinge makes a 
good broom holder 
when mounted along 
the wall as shown 
in the drawing. 
A hole is drilled in 
the loose flap and 
when the broom is 
inserted its own 
weight keeps it taut 
against the wall. 


—George Bailey. 


Draftless Ventilator for Window 
N EXCELLENT ventilator which in- 
sures a continuous supply of fresh air 

can easily be made from the design printed 
below. A wooden block is secured as long 
as the width of the window and one square 
corner cut out to form a groove. Then holes 
are bored at right angles with bit and brace 
to form a continuous passage to admit the 
air. When the rT. 

block is hinged a 

to the sill, as 

shown in the 
drawing, it can 
be turned back 
and the window 
lowered. — Dick 
Mangan. 





























A Mounted Sponge for Wall Cleaner 
RASING qualities of an ordinary rubber 
sponge of the type which can be obtained 

in any drug or department store are taken advan- 

tage of in making the convenient wall-paper cleaner shown in the draw- 
ing at the left. The sponge is clamped into a metal holder and mounted 
on a broom handle which makes it convenient to reach ceilings and 


high walls. Two pieces of sheet metal are required for the clamp, 
shaped approximately as shown. Punch a hole through the pieces 
to permit a bolt and wing nut to be inserted for tightening the 
sponge in place. In using, stroke the sponge evenly and gently 
in one direction.—R, M. Koch. 
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Of Interest to the Homemaker 
Tops for Radiators Make Handy Drying Tables 


FTEN there arises around the house the need for a 

drying rack of some sort on which freshly painted 
articles, etc., may be set out to dry. The top of a radiator 
furnishes the ideal location for such a stand. The drawing 
at the left shows a typical installation intended especially 
for home workshops where it is also useful as a handy tray 
for small parts which are continually getting lost. A strip of 
sheet metal of appropriate size is turned up at the corners 
to form the tray, the corners being welded. The mounting 
arrangement is simple, consisting of two iron rods of *,- 
inch thickness or greater, threaded at both ends and bent 
into a U-shape. These brackets fit around the top core of LU 
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the radiator.—G. A. Luers. 
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Oil Barrel Silences Noisy Gasoline Motors 


BOARD FITS OVER PIPE} ANY farm homes nowadays are equipped with 

_ their own electric lighting plants in which the 
current is generated by gasoline motors. These motors 
often make themselves objectionable by their noisi- 
ness. A good muffler can be made from an old steel 
drum of the type in which oil is delivered. Bury it in 
the ground outside the house, fitting a pipe into one 
end which runs up to the surface for the exhaust. The 
exhaust pipe of the motor is then led to the other end 
of the barrel, which muffles the sound when the motor 
is running. The open end of the pipe should be 
covered with a board to protect it from filling up 
with dirt.—Bert Hill. 




















Emergency Fastener for Casement Windows 
IGH winds raise havoc with casement window fasteners 
which, unless they are substantially made, frequently 

become loose or break during storms. An emergency fastener 
is easily made to serve until a new one of standard make can 
be secured. Shade roller brackets are fastened to sill and win- 
dow sash, and connected by means of two flat bars from a toy 
construction set. A wing-nut tightens and-holds the brace at  FaouSuaoe 
any desired position. Washers should be used under each bolt- °+£8 
head and nut.—Hi Sibley. 


Efficient Little Stove Made from Old Gasoline Iron 


OST farm homes and many summer cottages have old 

gasoline flatirons which make a handy source of heat that 
can easily be carried around. The hardware store of any small 
town will sell or give you a gasoline iron which has been taken 
in on trade on an electric one. Such an iron can be made into a 
fine little stove by inverting it, putting the strap legs on as 
shown in the drawing, and turning the gasoline well upside 
down. The bottom of the iron can be heated to any desired 
temperature and will keep food warm a long time.—Kenneth 
Kennedy. 
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A Home-Made Musical Instrument 
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One-String Cigar Box Ukelele Can Be Played by Anyone 


NYONE can play the easily made 

cigar box ukelele shown in the draw- 
ing above. Take a large cigar box which 
is in good condition, scrape all the paper 
off, and sand the wood to a nice finish in- 
side and out. Holes large enough to admit 
a broom handle are bored on opposite sides 
of the box and the handle nailed in place. 
Nail the lid on and flatten the top of the 
broomstick, which should project about 18 
inches. The cigar box acts as a sounding 
board, and the quality of the tone will be 
improved if the inside is given a thin coat- 
ing of wax to increase resonance. 

Fret is the musician’s name for the metal 
cross bars on the necks of ukeleles. In this 
ukelele, however, frets are too troublesome 
to make and the player will soon learn to 
depress the string at the right spot to pro- 
duce a desired note, pressing down hard 
with the finger nail so that the string will 
vibrate clearly. Next put in the string key, 
boring a hole through the broomstick just 
large enough to admit the small end of the 
key. Wrap sandpaper around the key and 
twist it around until it has formed a tapered 
hole of the desired shape. A drop of water 
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will swell the wood and hold the key tightly 
in place. 

The fid, or supporting piece at the other 
end of the string, is next screwed securely 
in place. Be sure to get it tight and not so 
high above the box that it will bend. Now 
cut a sounding hole in the box at the point 
where the hand strikes the strings. Several 
different types of string can be used such 
as the usual G string of catgut or a steel 
guitar string. It is a characteristic of this 
home made instrument that it will take on 
the tonal qualities of the string used in it. 
In addition it has an added mellowness due 
to the fact that there is only one string 
without three or four other strings to vibrate 
in sympathy. All the notes are pure. Tunes 
are produced by experimenting until one 
learns at what points the string must be de- 
pressed to produce desired notes. The pro- 
cess is much like learning to whistle and 
can be mastered by anyone in a few min- 
utes. With a mandolin string in E and a 
violin bow, several stage performers have 
used this home made uke with success.- 
T. S. Asgaard. 
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Rubber Band on Pliers Makes Light Holder 
\ HEN working around machinery or in dark corners 
'Y¥ a source of artificial light is usually not at hand 
when wanted. Usually the room is fitted with a number 
of lamps on extension cords, but these are hard to secure 
in position. A neat light clamp made up of a pair of 
pliers and a rubber band can be made as shown in 
the drawing at right, for emergency use. The rubber 
band should be of the wide, flat variety which, when 
wound around the pliers, will clamp the jaws together 
in a firm grip. Any convenient pipe, bracket, or \\ 
metal mounting will serve for the jaws to clamp 




















“RUBBER 
BAND 





on, and the light cord holding the lamp can be 


draped over the handle.—Robert E. Larkin. 


Mailing Tube Gauges the Depth 

FTEN when set- 

ting dowel pins 
or making mortises 
a gauge is needed to 
regulate the depth 
of the hole bored by 
auger. The drawing 
at left how 
a cardboard mail- 
ing tube has been 
made use of for this 
purpose; in the 
drawing the width 
of the tube has been 
purposely exagger- 
ated to show how it 
is used. —Theodore 


Allen. 
A Home-Made Rubber Hammer 


UBBER hammers come in handy around 
the home workshop for pounding out 
dented automobile fenders and similar pur- 
poses. In case your home toolkit does not 
contain a rubber hammer, you can easily 
make a substi- 
tute. Simply take 
an ordinary 
clawhammer and 
slip arubber 
crutch tip over 
its face, as shown 
in the drawing. 
It will serve its 
purpose quite as 
well as the more 
elaborate rubber 
hammer.—Lester 
P. Young. 





shows 
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Carrying Handle for Tool Kit 
OOLS kept in a folding canvas toolbag 
can be carried conveniently by using the 
brace as a handle, as shown in the drawing 
helow. The brace is left outside the bag and 
the canvas straps which hold the saw, plane 
and other tools in the roll are tied around 
it, resulting in 
a neat appear- 
ing and handy 
carrying han- 
dle. — Russell 
Kutz. 


Wood Planing Kink 
TISHING to plane several small strips 
of wood 14x5/16 inches, the writer 
turned a joiner plane bottom side up in a 
Then a block of wood 2x2 inches in 
size was clamped to the 
plane, covering about half 


vise. 


the bit. To this, directly 
over the bit and clearing 
it about 14 inch, was 
clamped a wood spring 
similar to the one 
shown in the drawing. 
A dandy job 
of planing 
was done by 
drawing the 
strips between 
the spring and 


bit.—L. M. W. 


JOINER 
PLANE 
CLAMPED 
UPSIDE DOWN 
IN VISE 





Ideas for the Farm Home : 


ry Smokehouse Made from Barrel and Old Stove 


AVE you ever been on a camping or hunting tour and 
eal bagged more game than you could use at camp? By 

( smoking the surplus it can be preserved for future use. It 
doesn’t take any elaborate equipment to construct a 
smokehouse; the one shown in the drawing at left will 
be a welcome piece of equipment for the farm home 
which does not boast a regulation smokehouse. All that 
is needed is a pickle barrel and a castaway stove. The 
barrel is rested with one side on a stake and the other 
over the chimney.—T. S. —_ —_ 
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How One Man Can Erect a Taut Wire Fence 


T IS an almost hopeless job for one man to attempt to 

set up a wire fence all by himself without special tools. 
It is easy to put in the posts, but tightening the wire is some- 
thing else again. By the method illustrated at the right, how- 
ever, one man can do the whole job satisfactorily. First 
install the end posts. Nail cross pieces on the post base and 
brace and set into the ground at least 18 inches. If the soil 
is wet around the post, it will have to dry out before it is 


solid enough to hold the post in position against strain. 

Holes for the wires are bored through the terminal posts 
at a 25 degree angle so that strands can be drawn through 
tightly without binding. Nail a board to the post as shown, 
hr with a loop for the foot, to act as a lever in drawing the wires 
STEEL taut. The wires are stapled loosely and are fastened down 


solidly after the wire is drawn taut.—Hi Sibley. 


oumeTER To Sum Dust Cap for Wagon Hubs Gives Longer Life 
OST vehicles such as milk wagons, farm wagons, etc., 
ciate are built with open axle hubs which have to be greased 
onnuscaPs| frequently to keep them running well. Sand and road dust 
mixes with the grease, forming an abrasive which is apt to 
cause unnecessary wear. One way to prevent this trouble is 
to make small sheet metal covers of just the right size to fit 
the hubs of the wheel, mounting them in place with screws as 
shown in the drawing at the left. When made of nickel plated 
metal will also add to the appearance of the wagon.—William 
Swanberg. 


Stock Watering Trough Made from Oil Barrel 


STEEL oil drum makes an adequate substitute for 
the more expensive metal watering trough when 
fitted up as shown in the drawing at the right. Cut the 
barrel in two lengthwise; a blacksmith can do this job 
. with an acetylene torch in a few minutes. The top of 
the barrel is removed and the two halves welded together 
as shown, forming a continuous trough. Strap reinforce- 
ments will add to its strength, When mounted on a 
wooden trestle of the correct height for stock to drink 
from, it will make a durable and satisfactory piece of 
farm equipment.—Ralph Carlson. 
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Hints on Fireplace Construction 
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Things You Should Know When Building a Fireplace 


N BUILDING a fireplace in the home or 

cabin, the object, of course, is to so con- 
struct it that the smoke will go up the 
chimney and the heat will be reflected out 
into the room. If unscientifically con- 
structed, smoke is likely to fill the room as 
well as heat, or both smoke and heat may 
go up the chimney, leaving the room cold. 
Relation of depth to height of fireplace is 
important, and can be determined by two 
simple rules. First, the minimum depth of 
any fireplace from front to back is 28 
inches; second, the depth of a fireplace with 
a brick throat must be at least two thirds 
the height of the fireplace opening. 


The throat of the fireplace serves to re- 
flect some of the heat and at the same time 
direct the smoke up the flue. Some of the 
heat must of course rise with the smoke; 
some is radiated out into the room by an 
oblique surface which may be called the 
roof, This roof must be high enough at 
its top so that it throws smoke against the 
inside face of the arch rather than out into 
the room. The opening between roof and 
front of arch must be small enough to re- 
tain much of the heat, yet large enough to 
admit all smoke to escape. A safe rule to 
follow here is to make this opening one 
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tenth the area of the front opening of the 
fireplace. If the fireplace is three feet 
high and four feet wide, you have 12 square 
feet, of which one tenth is 1.2 square feet 
or 172 square inches. Making the throat 
as wide as the fireplace, four feet, you will 
thus have a minimum depth for the throat 
of a little more than three and one-half 
inches. Four inches would be better. 


Build your flue as straight as possible. 
A round flue is the most efficient, eliminat- 
ing much friction, but a square flue is al- 
most as satisfactory and is easier to build. 
A rectangular flue is least efficient. Make 
the inside of the flue as smooth as possible. 
One way is to plaster it, but the plaster may 
chip off and there is likelihood of fire aris- 
ing from a defective flue. Tne safest way 
is to line the flue with tile; such liners are 
required by many city ordinances. Carry 
the flue well above the ridge of the roof 
and you will not be troubled with back 
drafts. A flexible throat purchased at a 
hardware store will be an appreciated aid 
in controlling the fire. These throats are 
adjustable to various conditions of the fire, 
and will usually more than repay the mod- 
erate expense of installation. They are not, 
however, indispensable——Claude H. Cook. 
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°#tow to BUILD the 











Here is Mr. W. H. Bowlus, veteran aircraft con- 
structor, who has built 16 gliders. His ‘“‘Sail- 
plane,” described here, has made flights of bet- 
ter than fourteen minutes, unassisted by power. 


HEN I started to build this sailplane 
in the shops of the San Diego Air 
Service Corp., it was at first proposed to 
build “just another glider.” We then saw 
that refinements could be _ incorporated 
which would produce a true sailplane. 
The only difference between a sailplane 
and a glider is the gliding angle and head 
resistance. A well-designed sailplane is of 
high aspect ratio, wings internally braced 
and with very little parasite resistance. It 
should be capable of a large gliding angle, 
above 20 to one. 
Gliders are generally capable of gliding 
from a hill top or after being towed for a 
distance, rising a few feet, then descending. 
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The picture above was taken while the Bowlus 
Sailplane was soaring at an altitude of 60 feet 
near San Diego. The beautifully streamlined 
form is clearly depicted in this action photo. 


Generally gliders are externally braced 
with wire struts, with either open or closed 
fuselage. Head resistance seldom is give: 
much consideration. : 

Sailplanes are very safe machines whe 
operated properly. They should “handle” 
easily because of their light weight; this, o/ 
course, assuming proper design and con- 
struction, 

The sailplane generally weighs between 
150 and 300 pounds and the pilot between 
150 and 180. Here, then, you have a total 
weight not exceeding 480 pounds. In event 
of a crash or other mishap the weight ele- 
ment need not be considered. 

It is noteworthy that in the average sail- 
plane crash the pilot seldom is injured in 
any way. I recall an instance when a glide: 
of mine smashed into the side of a hangar. 
My only physical disablement was a bruise: 
shoulder. 

One should not deduce from this that 
sailplanes are uncontrollable. That mishap 
resulted from a mechanical imperfection 
charged against a workman. The sailplane 
is controllable in the air to the very last 
degree. 

Its controllability is even better than the 
average power driven ship because of large 
surfaces moving at greater angles. The 
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By WILLIAM H. BOWLUS 


As Plant Manager of the B. F. Mahoney Aircraft Corp., at San 
Diego, Mr. Bowlus was the actual builder of Lindbergh’s famous 
Spirit of St. Louis. He has built 16 gliders, the latest of which— 
the first “All American” sailplane—is described in this article. 


sailplane can be controlled at stalling speeds 
and controls are very effective even at those 
low speeds. 

So easily may a sailplane be handled 
that I think it would be possible under 
proper conditions for one to fly a sailplane 
from coast to coast across the United States. 
Manifestly conditions would have to be 
such that uplifting currents or convection 
currents could be had over the deserts and 
prairies and winds of sufficient strength to 
give good convection currents over moun- 
tainous districts. 

Probably one would have to fly for sev- 
eral days in different portions of the United 
States to gain the knowledge that the pilot 
should have to cover his route successfully 
during the long attempt. 

Several years ago we all supposed that it 
was impossible for power-driven aircraft to 
fly across the United States, yet it has been 
done without stop several times. I believe 
now it is possible for a sailplane to fly 
across the country. One has remained aloft 
14 hours without propulsive power—a feat 


until recently thought absolutely and not 
relatively impossible—and the thought and 
care embodied in that flight would have 
only to be expanded to embrace the prob- 
lems of a trans-continental sail. 

Weather conditions react on a glider or 
sailplane in the same way they affect a 
power-driven plane. In an “up draft” the 
sailplane rises just as does an airplane, and 
the altitude limit a sailplane may achieve is 
reached only when convection currents no 
longer operate to push it on higher. 

There is no theoretical altitude limit for 
a sailplane. It should be easily possible for 
a sailplane to go higher than the present 
record height of 2600 feet, providing the 
pilot could find convection currents at high- 
er altitudes. 

Few people thought when the Wright 
brothers installed an engin: in one of their 
gliders and by that operation made an air- 
plane of it that engineless air machines ever 
would achieve their present efficiency. 

Yet well-designed sailplanes, confidence 
on the part of their operators and true abili- 
ty to pilot them is opening 





Spars sized as shown, given in the article herewith, are made in 
n Mr. Bowlus also explains 
the simple method of making the paper-webbed, strong ribs. 


the manner shown in this diagram. 
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a new field of sport. 

One need little flying in- 
struction to operate a sail- 
plane. With a mild wind 
blowing the beginner enters 
the cockpit, settles himself 
and is slowly pulled into the 
wind. This may be accom- 
plished by handpower or by 
an automobile. 

Without endangering him- 
self he moves the ailerons 
properly to keep the wings 
from touching the ground. 
He instinctively “uses the 
stick” correctly. 

After testing his sense of 
balance in this way he soon 
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The Bowlus Glider Is Shown Below Ready for Towing to Take Off 








Set to go! 


A towline (of rubber shock cord) is hooked to a car and at a speed of 22 m.p.h. this 


308-Ib. glider (fully loaded) soars aloft. Sailplanes have remained aloft 14 hours without power. 


becomes ready for short hops of low alti- 
tude from level ground. Occasional crashes 
are inevitable. Yet the beginner need fear 
little physical injury because the glider 
weighs so little. 

Once he has achieved sufficient experience 
a sailplane operator can achieve consider- 
able altitudes. He must depend, of course, 
upon vertical air currents which will exert 
lifting forces on the flat surface of his wings. 

To operate a sailplane most efficiently, a 
pilot must know the meteorology of these 
air currents. He soon will learn that cur- 
rents sweeping along the ground and de- 
flecting upward at the base of a hill follow 
the slope to its crest and slide down the 
other side. 


Light? This wing weighs 
about 17 Ibs. The ribs are 
of paper and light spruce 
strips, the spars of spruce, 
and the drift bracing is 
cared for by plywood. Note 
the leading edge, covered 
with plywood according to 
directions in this article. 


By skillful maneuvering a pilot can keep 
his altitude over one spot, utilizing the ver- 
tical currents of the same wind area so long 
as the wind continues to blow. 

While the stresses and strains to which a 
glider is subjected do not approximate those 
experienced by an airplane during flight, 
yet one does not care to think from an allti- 
tude of 2,000 feet on the possibilities of 
structure’ failure. 

Superficiality in construction and opera- 
tion might result in a serious accident. 

There is no superficiality in the construc- 
tion of the Bowlus Sailplane. The plane 
was carefully conceived, accurately engi- 
neered and its details of construction were 
the subject of much study. 

As a result I have called it 
the “all-American” sailplane. 


This is intended to connote 


no record-breaking sailplane, but is intend- 
ed to suggest that here we have the first 
sailplane not originally conceived in Ger- 
many. Insofar as I have knowledge all! 
other like craft built in the United States 
are of German design or were direct! 
adopted from German gliders. 

The Bowlus Sailplane is not of German 
extraction, though naturally I digested all 
German glider ideas. This was done, not 
to “adapt the best features,” but to learn 
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All-wood Fuselage Construction of Novel Glider Marks Simple 
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This Bow View Shows Cleanness 








| 
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Good aerodynamic design is needed for per- 
formance in a sailplane. This shot shows how 
parasite resistance has been cut by good design. 


as intimately as possible of glider progress, 
both of design and construction, in the par- 
ent country. 

From that study I learned that a good 
sailplane must be possessed of three ele- 
ments. In descending order of importance, 
these must be: 

(1) good aerodynamic characteristics; 

(2) structural strength and ruggedness; 

(3) simplicity and ease of construction. 


Manifestly the sailplane would not possess 
good aerodynamics if excessive drag were 
permitted. Accordingly I reduced drag to a 
minimum by streamlining wherever possi- 
ble. Also for the same reason full canti- 
lever type of construction was adopted. 

To achieve a sailplane of practical vaiue 
we made it sufficiently rugged to stand con- 
siderable handling without the necessity of 
continually making minor repairs. This is 
as important in the sailplane as in the air. 
plane field, for a sailplane to be popular 
must be both economical and strong. 

The structural design was kept as simple 
as possible consistent with good performance 
and metal fittings especially were avoided. 
Wood members were used for bracing wher- 
ever possible. 

The Bowlus plane is a high wing, full 
cantilever monoplane. It uses tapered 
wings. The fuselage is of rectangular cross 
section, tapering to a horizontal wedge in 
front and in the rear to a rectangular sec- 
tion about six inches vertical by ten inches 
horizontal. 

The wings are made up in three parts. a 
center section of six-foot span being built 
integral with the fuselage and the two wings 
of nineteen-foot lengths bolted to this cente 
section. Access to the mounting bolts is 
provided through hand holes in the fabric. 
This allows the wings to be demounted for 
transportation. 

The fuselage has a maximum section at 
the pilot’s seat of 24 inches deep by 19 











t 








Building a Bowlus sailplane wing. The paper webs in the wing ribs, the method of laying the 
thin plywood leading edge, and the drag bracing is clearly shown, achieving light weight strength. 
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Super Streamlines Are Accomplished With Remarkably Simple Lines 














The eight sided Bowlus sailplane fuselage presents a very clean appearance as it stands in the yard 
before the wings are mounted. Note the clips which retain the spars of the wings of the glider. 


inches wide and is constructed of four 
spruce longerons %4-in. by %-in. at the 
pilot’s seat, and tapering to %-in. by %4-in. 
at the stern plate and to 14-in. by 4-in. 
at the nose. 

Strut members of the fuselage are also of 
spruce and have a cross section the same as 
that of the longerons at the station where 
they are installed. Diagonal bracing is 
taken care of by the use of thin spruce 
strips one and one-half inches wide by one- 
sixteenth-inch thick, good for a tensile load 
of approximately 500 pounds. 

These strips are moistened and then 
glued and nailed in position with their cen- 
ter line intersecting the joint of the lon- 
geron and the strut. When these strips dry 
out they shrink slightly and give the entire 
structure rigidity without subjecting mem- 
bers to any great initial stress. 

On each side a fairing strip one-quarter 
by three-eighths of an inch is placed on 
edge for the purpose of holding the cloth 
away from the sides of the fuselage. This 
also slightly improves the appearance. The 
forward portion of the fuselage, from the 
nose to the trailing edge of the wing, has 
a V-bottom and carries a skid for landing. 

There is a bulkhead of three-sixteenths 
plywood immediately behind the pilot’s 
seat. This extends from the keel up to the 
topchord of the front wing spar and at the 
rear wing spar there is a similar bulkhead. 
_ These two bulkheads transmit the load of 
fuselage and pilot to the wings in flying, 
and to the skid on landing. 

These bulkheads have an hour glass 
shape, being the full width of the fuselage 
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where they attach to the longerons and 
above that narrowing to approximately the 
width of the pilot’s head and again flaring 
out for their attachment to the wing spars. 

Above the fuselage these bulkheads are 
boxed in, forming a stream lining for the 
pilot’s head. The center section, which is 
attached to the bulkheads, is six feet long 
and has a chord of five feet, six inches. It 
is permanently attached to these bulkheads. 

At the rear of the fuselage a short stub 
vertical fin is built, to which the rudder is 
attached. A light tail skid of conventional 
type, with rubber shock cord, is built in 
about a foot from the end of the fuselage, 
an inspection hole being provided by the 
use of hookless fasteners. 

Conventional type controls using a stick 
and rudder pedals, operating the control 
surfaces by means of one-sixteenth control 
wire, are employed. This installation ap- 
proximates that in some standard airplanes. 

The wings have a span of 44 ft., with a 
chord at the root of 5 ft., 6 inches. They 
taper at the tips to 2 ft., 8inches. The plane 
measures over all 25 feet. 

Other vital figures are as follows: Weight 
empty, 160 lbs.; weight empty but with 
landing gear, 180 lbs.; aspect ratio approxi- 
mately 11 pounds; wing curve, U. S. A. 
35-A; wing area 179 sq. ft.; weight of sep- 
arate wing panel, 311% lbs.; rudder weight, 
7 Ibs. 

In building the wings I adopted the U. 
S.. A. 35-A airfoil because of its known 
efficiency. This wing gives high lift and is 
well suited to cantilever construction be- 
cause of its deep section, the spars having 
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Holder of the American Gliding Record Soars Aloft 
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With a span of 44 feet, and a chord of slightly over 5 ft., the high aspect ratio of the Bowlus 
sailplane plus other good aérodynamic features have resulted in its becoming the officially recog- 
nized holder of the American gliding record, when it stayed up for 14 minutes and 33 seconds. 


a depth at the root of 10.95 inches and 
9.13 inches respectively. 

The wings proper are 19 feet long and 
are bolted to the center section by duralu- 
min fish plates. The spars are built-up 
Pratt trusses. 

The top and bottom chords are made up 
of two strips of square spruce glued and 
nailed on each side of the vertical and 
diagonal members, the diagonal members, 
of course, being placed so as to be in ten- 
sion ‘under flying load. 

The top chord of the spars is kept hori- 
zontal, the lower one slanting up. This 
gives a slight dihedral to the lower surface 
of the wing. The front spar is set at right 
angles to the center line of the fuselage, 
the rear one slanting forward in order to 
keep it as deep as practical, the taper-in 
plan form being obtained mostly by slant- 
ing the trailing edge forward. 

Details of rib construction should prove 
of interest, for where the engine may be 
considered the heart of the airplane, the 
wing certainly is the “heart” of a sailplane. 
The wing must be efficient and, where full 
cantilever construction is employed, must 
be in itself very strong. 
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The heart of the wing is its ribs. In the 
Bowlus sailplane these are made by cutting 
a web of craft paper and gluing on each 
side of this cap strips one-eighth by one- 
sixteenth, nailed occasionally to hold them 
while the glue is drying. These ribs are 
found to be exceptionally light and very 
easy to construct and are many times 
stronger than necessary for glider loading. 
Every third rib is made a compression rib 
by placing spruce compression members on 
each side of the web. 

The wings are braced diagonally in the 
same manner as is the fuselage, with thin 
spruce strips. The leading edge back as far 
as the front spar is covered with thin ply- 
wood to give a true airfoil section and to 
aid rigidity. A wire is used for the trailing 
edge. 

These wings prove to be extremely strong 
and rigid, very little flexing being noticed 
even in flight. In fact the entire glider h«s 
been lifted by the wing tips. 

Ailerons are 10 ft. long and have a box 
beam at their leading edge which is hinged 
at the top to the rear spar and are pulled 
up by the control cable and down by a 
spring, the greatest motion being upwards. 
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The Bowlus Glider Wing Tapered Cantilever in Plan and Form Shown 
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The main wing dimensions are contained in the blueprint above; see the text for further details. 
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We have used a balanced, full cantilever 
type rudder of rather thick section, the en- 
tire load being taken by a box spar placed 
one-third of the chord from the leading 
edge. The balancing fin is entirely cut away 
at the lower portion where the rudder is 
hinged to the stub fin. 

The ribs of both the rudder and the ele- 
vator are constructed with paper webs the 
same as the wing ribs. The rudder is ap- 
proximately five feet high and has a 33-in. 
maximum chord tapering to a rounded top. 

We have employed a balanced elevator 
which is of the same section as the rudder 
and the ribs. Thus the stabilizer is equiva- 
lent to two rudders placed end to end. 

We have continued the general stream- 
line effect of the fuselage to the wheel sec- 
tion of the stabilizer which at that point is 
approximately the depth of the fuselage. 
Both stabilizer and rudder are attached to 
a 3/32 duralumin end plate from which 
ears have been bent out to form hinges. 

For soaring flights the landing wheels 
may be removed and a keel skid installed 
for landing purposes. On the Bowlus sail- 
plane the landing gear is constructed of 
duralumin tubing. Vertical struts extend 
from the wheels to the upper portion of 
the bulkheads and contain compression 
springs for absorbing shock. 

We have found small airplane tail wheels, 
10 inches by 3 inches, with straight side 
tires, serve admirably as part of the land- 
ing gear. Our wheels were made by turning 
a wood disc and gluing and screwing ply- 
wood plates on each side to hold the tire on. 

It is understood, of course, that a quick 
release of conventional type is installed in 
the front end of the fuselage. This permits 
a tow rope to be dropped readily by the 
pilot when he is ready to cast off. 

Surfaces of fuselage, wings and tail were 
covered with No. 100 cambric, which is 
light and takes dope well. I applied three 
coats of dope, the last one with aluminum 
pigment, in order to protect the fabric. 

After the first experimental model was 
made we learned the sailplane was fairly 
easily constructed and performed better 
than had been anticipated. Normally it 
takes off at 22 miles an hour and its gross 
weight of 305 pounds has a gliding ratio of 
approximately 20 to 1. 

With such machines as these, gliding can 
easily become popular because of the safety 
factor and ease of manipulation. 
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One Man Tends 400 Airplanes 





WASP ENGINE 
IN 1672 PARTS ie: 








These 1,672 parts of a Wasp airplane engine 
are ready for inspection. 


OW would you like to be responsibl 

for keeping 400 airplanes airworthy 
during the year—when each of the engines 
of the ships has a total of 1672 parts? That 
is the regular work of Commander Kar! 
Smith, assembly and repair officer for the 
aircraft squadrons of the Battle and Asiatic 
fleets of the United States navy. It is figured 
that Commander Smith inspects some 668,- 
800 airplane motor parts annually. In the 
final analysis it is his responsibility to in- 
spect these parts, recommend repairs, reject 
parts worn beyond repair, and detect parts 
which are weakening. Upon his organiza- 
tion depends the safety of the pilots and 
observers as well as the valuable govern- 
ment property involved. 


Pine-Shoot Moth in Florida 


HE European pine-shoot moth, first re- 

ported in the United States 15 years 
ago, has been discovered in Florida by Per- 
kins Coville of the United States Forest Ser- 
vice. The insect was identified by August 
Busck, U. S. National Museum specialist 
on lepidoptera. 


Up to this time the European pine-shoot 
moth has never been recorded south of 
Washington, D. C. It was first discovered in 
Long Island, and later spread to the Middle 
Atlantic States and through the New Eng- 
land States to southern Canada. In the 
North it seems to confine itself in general 
to the ornamental trees, and for that reason 
has not been a serious pest. In parts of 
Europe, however, it is very serious. 
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Type Is Now Being Set 3 By Telegraphic Impulses 


EMONSTRATIONS in Rochester, 

N. Y., are reported to prove the 
value of the new teletypesetter machines 
that make it possible for telegraphic im- 
pulses to control and operate linotype 
and intertype machines. This is a practi- 
cal extension of telegraphic operation 
of electric typewriters. 
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DISTRIBUTOR 


An inspector is shown holding the tape by 
which telegraphic impulses are carried to operate 
the newspaper linotype at his right, the message 
to be set having been telegraphed from a distance. 











Above is a closeup 

of the newly invent- 

ed Teletypesetter 

transmitting dis- 

tributor equipped 

with tape reels. The 

upper reel holds 

the message which 

is sent from a dis- 

tance, before the 

message has been 

set. The lower reel 

rewinds the trans- 

mitting tape for 

filing after the 

message has been 

automatically taken 

off and set in lines 

of type by the An operator is shown above at the sending perforator and counter machine. 
linotype. Perforations in the tape passing through a device release electric impulses. 
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Edited by THEODORE ALLEN 
This Single-Strike Gong Made From Pipe and Solenoid 


HERE are some signaling systems that 
require a single strike of the gong. 
For such requirements the following simple 
gong was worked out with splendid results: 


A piece of iron pipe has two pieces of 
fiat iron welded on as shown in the illustra- 
tion. Between these flat iron pieces the sim- 
ple solenoid is fastened by means of wood 
screws which screw into the flange of the 
wooden spool. The hammer is another 
piece of iron pipe resting on a block of 
wood which forms one mounting bracket. 
Care must be taken to so place the lowe 
block that the upper end of the hammer is 
just below the electrical center of the solen- 
oid. The gong must be made adjustable 
along the pipe. This is done because when 
the hammer is drawn up into the coil the 
upper end of the hammer must strike the 
gong and rebound coming to rest a little 
below the gong. It should take no more 
than a few minutes to build this gong, and 


it is quite durable—W. T. Claytor, Jr. 








$50 IN PRIZE MONEY FOR AMATEUR ELECTRICIANS 


Every garage in the country has dozens of old Ford spark coils kicking around 

the place doing nothing. These coils contain electric elements out of which 
innumerable useful articles can be made. For instance, in this department in a recent 
issue plans appeared for an ozone generator made out of such a coil. What can YOU 
build from a spark coil? For the best ideas, accompanied by diagrams and snapshots if 
possible, $50 in prize money is offered as follows: First prize, $25; second prize, $15; 
third prize, $10. Entries must be received by February Ist, 1930. In case of ties, duplicate 
prizes will be awarded. The editor of this department will be the judge and his decisions 
will be final. Address manuscripts to Modern Mechanics magazine, Robbinsdale, Minn., 
Spark Coil Contest Editor. 
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Automatic Auto Tail Light Flasher Gives Stop Warning 











N automatic flasher which 

will increase greatly the 
effectiveness of an automobile 
“Stop” light can be made in an 
hour or two from materials easily 
and cheaply obtained. 

The flasher operates by gravity, 
and will last the lifetime of the 
car. It consists essentially of a 
flat spring about 4 in. long with 
a weight on one end and an elec- 
trical make-and-break arrange- 
ment near the other. The end 
opposite the weight is fastened to 
a support so that the weight will be free to 
move up and down after motion has been 
started by the movement of the car. 





An old generator relay, a length of clock 
spring, a lead weight, and miscellaneous 
screws and bolts are the materials needed. 
Examination of the relay will reveal that it 
consists of a flat piece of iron fastened to a 
support at one edge by springs, and bear- 
ing a contact point at the opposite edge. 
[his piece moves in the field of an electro- 
magnet. All of the wire should be removed 
from the coil, This consists of an outer 
winding of very heavy wire and an inner 
winding of extremely fine wire. The re- 
moval of the windings will leave an upright 
post bearing the spring-mounted iron piece, 
and another upright bearing a second con- 
tact point. Connections to the two terminals 
of the relay should be changed so that one 
terminal is attached to one contact point, 
and the other terminal to the second point. 

The flat spring is formed from an old 
alarm-clock spring. It should be about 14- 
in. wide and 4 in. long. Both ends are 
heated until the temper is removed for 
about 14 in., and are drilled to take small 
bolts. a 

The weight should weigh from two to 
for 
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The tail-light flasher unit is shown above. Drawing at top 
of page illustrates the wiring hookup of flasher in the car. 


two and one-half ounces. It is attached to 
one end of the spring by means of the bolt. 
The spring with its weight is attached to 
the movable metal piece of the relay, with 
the weight and extending beyond the side 
bearing the contact points. 

The flasher should be adjusted by bend- 
ing the supporting springs so that the con- 
tact points just touch when the weight is at 
rest. If the weight is given a slight push it 
will move up and down for a considerable 
period of time, causing the contact points 
to touch each other and separate about one 
hundred times a minute. 

The flasher is connected into the “Stop” 
light circuit in series with the switch and 
light. This is best done by disconnecting 
one of the switch terminals and connecting 
it to one terminal of the flasher. A wire is 
then run from the other flasher terminal to 
the free switch connection. The flasher 
should be encased in a suitable box, which 
may be placed under the seat to prevent in- 
jury to the mechanism. 

The number of flashes per minute may be 
regulated by changing the length of the flat 
spring. A short spring will give a large 
number of flashes, and a long one a short 
number. 





This Four-Volt Electric Motor Will Drive a Model Boat 


-——— 








This drawing shows the completed 4-volt motor. 


N ELECTRIC motor has two essential 

parts. These are a field magnet for 
furnishing a strong magnetic field and a 
revolving armature. The field and the frame 
of this motor are laminated, that is, they are 
built up of sheet tin or ordinary stove pipe 
iron. Details of the field are shown in the 
drawings which accompany this article. Lay 
out one lamination. very carefully as a pat- 
tern. Make certain that it is true to size and 
shape. Then use it as a pattern to lay out 
the ten pieces you will need. When squeezed 
together in a vise, you should have enough 
laminations to make a pile five-eighths of 
an inch thick. 

The armature is made in the same way 
to the same thickness as the field. The arma- 
ture is 1 3 /16-inch in diameter, or 1 /16-inch 
less that of the hole in the field in which 
it turns. The hole through the armature 
should be a scant eighth inch, through 
which an eighth inch shaft must be tightly 
driven. Rough edges should be cleaned up 
with a file and smoothed carefully so that 
the rotor will revolve freely in the field 
segments, 


Armature Windings 


The armature windings consist of four 
layers of No. 22 B&S gauge double cotton 
covered magnet wire wound around each 
arm. The armature should be insulated 
with several layers of shellacked paper be- 
fore the iron wire is put around, and the 
sharp edges then cannot cut and give a 
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In this fine article Mr. Allen, the de- 
partment editor, presents plans for an 
efficient little electric motor which will 
drive a model boat two feet in length. 


short circuit. The winding should be in the 
same direction on each arm, and is connect- 
ed to the commutator as shown in the blue- 
print. 


The commutator is made of a piece of 
7/16-inch steel copper tubing slipped over 
a block of fiber, retained with a ring after 
splitting with a hacksaw. Then the hole 
through the center ean be drilled. See that 
it is large enough to drive over the shaft 
without splitting. The way the segments are 
located on the shaft in relation to the arms 
of the motor is shown on the drawing. The 
field winding consists of five-layers of No. 
18 B&S cotton covered wire. If fiber rounds 
are made to slip onto the ends of the wind- 
ings a neater job will be made. 


Bearings 

Bearings are made of 3/16-inch brass 
strip one-sixteenth of an inch thick by bend- 
ing and drilling. The location of the holes 
is best understood from the drawing. The 
larger bearing is assembled on the side 
toward the commutator. The bearings are 
mounted on the field frame by screws pass- 
ing through the holes B-B into a nut on the 
outside of the bearing at the opposite side 
of the field. The armature should revolve 
freely and be equidistant from all parts of 
the field. End play is taken up by fiber 


washers at the ends of the armature. 


The brushes are made of spring copper. 
They can be cut with a pair of snips. 
Each brush is mounted on a small fiber 
block supported on the large motor bear- 
ing. The holes marked A and B are used 
to fasten the block to the bearing. The 
brushes are fastened to the blocks by a 6/32 
machine screw with a nut on the lower end. 

The basé is a rectangular block three 
inches wide, three inches thick and three- 
eighths of an inch wide. The motor is fast- 
ened to the frame with bolts passing through 
the feet of the field. One terminal of the 
field is led to a binding post, and the other 
to a binding post mounted at the base. The 
other terminal -is connected to the right 
hand brush. The other lead from the bat- 
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Blueprint Shows Commutator, Armature, and Other Parts of the Motor 
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tery comes to the left hand brush, thus 
making the motor a series motor. 

The motor if used to drive model boats 
is connected to the other shaft through a 
short length of spring. This makes a univer- 


sal joint so the shaft can be run at an angle. 
January 
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The motor is now ready to run. Put a bit 
of light oil on each bearing and make cer- 
tain that the curved portion of the brushes 
bears firmly against the center. The motor is 
three pole and will start without assistance. 
It will drive a model boat two feet long. 
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J. N. Swartzell, superintending his basement railroad system which serves a model farm community. 


LTHOUGH his name doesn’t appear on 

rosters of railroad officials, John N. 
Swartzell is president of a most unique 
transportation system with headquarters in 
his Washington basement. 


The dwarf system represents a typical 
railroad junction in a rural section. It oc- 
cupies 12 by 14 feet of floor space on tables 
with a tunnel to an adjoining room. The 


countryside is landscaped. 


This business man’s models are technically 
accurate in all details. His home workshop 
is equipped with the best electrified tools 
procurable. The bodies and boilers of his 
locomotive models are made from an alu- 
minum casting—light in weight, easy to 
work and relatively inexpensive. Its draw- 
back is that it can’t be soldered. Brass is 





Reginald Claudius with his miniature of the world famous crack flier, the Twentieth Century Limited. 
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SBASEMEN 


with remarkable models of 
tracks and locomotives. 





used for wheels and trucks for 
electric locomotives. The drive 
wheels are fastened to small 
commercial motors installed in 
the aluminum castings. All the 
locomotives are balanced. Many 
amateur railroading models lack 
this desirable attribute. 

The basement railroad has 
500 feet of standard gauge track 
bedded on wooden crossties. 
The rails are brass and accurate 
simulations of those used on 
American trunklines. Even the 
frogs in the track are accurate 
in design and true to scale while 
the tiny switches are provided 
with automatic and hand con- 
trols, 

The railroad is run from an 
electric generator actuated by a 
one - quarter horsepower motor 
with wiring for simultaneous 
east and west bound traffic as 
well as switching. This feature 
is outstanding as the average 
amateur provides for but one 
way service. Power is conveyed 
to the rolling stock by means of 
an electrified third rail, and a 
battery of 12 switches in a cen- 
tral switchbox controls the en- 
tire layout. Most of the coaches 
and freight cars are carved from 











white pine and painted to simu- 
late regulation cars. 


One of the accompanying photographs 
shows the basement railroad system. True 
to life models of the depot, coal pocket, 
power plant, water tank, round house, 
freight house, industrial plants and even a 
truss bridge are on display. Mr. Swartzell 


Mr. Swartzell working on a model of a caboose in his shop. 


has even equipped his tiny trains with small 
models of standard coupling devices. 


Frames covered with muslin and coated 
with cement and plaster of paris form 
mountains and rolling terrain with model 
buildings for the district served by the road. 
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Edited by A. NEELY HALL focrsi 











Young craftsmen all over the country recognize A. Neely Hall as the foremost expert 
in his field. He is author of such well known books for handiworkers as “Carpentry “ 
and Mechanics for Boys,” “The Boy Craftsman,” “Big Book of Boys’ Hobbies,” etc. 3 inc 


This Reflectoscope Projects Pictures Without Glass Slides 


ERE, you boy showmen! Add this 

lantern to your outfit, and you will 
have the makings of a performance that 
will hold the attention of your audience 
until time for the next show. 

This lantern light does not project 
through pictures, but reflects. Your slides 
are not transparent like the glass slides for 
a stereopticon, but are opaque. Any print- 
ed picture or photograph print, in black 
and white, or in colors, may be thrown upon 


Instructive as well as entertaining are the pictures 
which can be projected on a screen by a home- 
made reflectoscope. 
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the screen, and colored pictures will be in 
their natural colors. What an opportunity 
to make slides! 

Start your slide collection by getting to 
gether the greatest assortment of pictures 
of airplanes and airships that you can find 
Clip newspaper supplements, magazines. 
and catalogs of airplane manufacturers, but 
select only pictures that are clear. Pos- 
sibly you know as much about ships as the 
next fellow, but when you have clipped. 
mounted and arranged several hundred pic- 
tures, you will know a heap more than you 
know now, and you ought to be able to 
explain to your audiences much that is 
new to them, because the average person 
knows little about aeronautics. Supplement 
your ship pictures and ship “talkies” with 
pictures and descriptions of airplane en 
gines, and details of parts of planes. 

Figure 2 shows a front view of the hom« 
made reflectoscope, Fig. 3 a plan, Fig. 4 
rear view and Fig. 5 a cross section. The 
lantern house requires a box about 9 inches 
wide, 16 inches long and 9 inches high 
If you cannot get a box at a grocery o1 
paint store, make one of box boards. I! 
you can get a box with sides in one piece. 
or of matched boards, it will make a light- 
tight lantern. 

Let the top of the box be the lantern back. 
Cut three boards to fit it. Nail two of them 
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in place, and hinge the third between them 
for a door (Figs. 5 and 6). Screw a spool 
or screweye into the door at the top for a 
knob, and an iron button or cupboard catch 
at the side, to fasten the door when it is 
closed. Cut two grooved strips like those 
in Fig. 7, and tack them to the inside of the 
door to form a frame to slide pictures into. 

The better lens you have, the better the 
screen pictures will be. The lens of reg- 
ular reflecting-lantern equipment can be 
purchased through any dealer in optical 
The size recommended for best re- 
sults is of 2-5/16 inches diameter and 10 
inches focus, but the smaller size of 15% 
inches diameter will answer the purpose if 
the light is strong. The lens is mounted in 
a heavy brass tube with rack and pinion 
focrsing adjustment. It is designed to give 
the maximum illumination and a flat field. 

If you cannot buy one of these lantern 
lenses, any double-convex type of lens about 
3 inches in diameter will give fair results, 
with strong lighting. A bicycle lamp lens, 
a reading-glass lens, or a magic-lantern 
lens will serve the purpose. Figure 8 shows 
such a lens without mounting. Make a tube 
of a tin can of the right diameter to support 
the lens. Remove the can bottom. Make a 
wire ring like that in Fig. 10, and slip it 
inside of the can to hold the lens close to 
the can rim. 

The diagrams show how to mount the 
tube in the lantern. Cut the opening just 
large enough so the tube will make a slip 
fit. Tack a fruit-jar rubber to the box, 
around the opening, to prevent any light 
rays from leaking out. 


goods. 
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Here is a front view of the reflectoscope and 
drawing showing picture in relation to the lens. 
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Projector Shows Pictures Clearly 



































Various parts of the reflectoscope, including the 
frame, slide holder, and lens with tin can barrel 
are shown in the above drawing. 


Install an electric lamp in each of the 
two front corners of the lantern, to make 
even illumination. Buy a pair of wall sock- 
ets, and screw them to the lantern bottom, 
at equal distances from front and ends 
(Fig. 3). Connect a drop-cord to them, and 
an attachment plug to the drop cord. The 
lamp and lens.centers should be at the same 
height. If necessary, block up the recep- 
tacle bases. Use 60-watt or larger mazda 
lamps for illumination. Results can be im- 
proved, if the lens is not good, by the use 
of stronger illumination. 

Shape a pair of reflectors out of bright 
tin, and fasten them in the box corners back 
of the lamps, as shown in Fig. 3. 

Nail two strips of wood to the lantern 
bottom to raise it about 114 inches. Bore 
several holes through the lantern top and 
bottom for vents. The top holes can be 
shielded with tin, to prevent emitted light 
from interfering with the projection light. 

Paint the inside of the lantern dead 
black, to eliminate all reflecting surfaces 
except those of lamp reflectors and picture. 
Putty joints that are not light-tight. Give 
the outside surfaces two coats of paint. 

You need not mount your pictures. If 
any are too small to fit in the picture 
holder, clip them with paper clips to cards 
of the right size to fit the slides of the 
picture holder. 

Classify your pictures. A good arrange- 
ment is to buy a package of large envelopes, 


157 





and letter them from A to Z, or in some 
other way, so that you can find what you 
want when you want it. When your picture 
collection has grown large, make a file in 
which to keep the envelope containers. 


A silver screen like those used for moving 
pictures is best for reflected opaque pic- 
tures. Make one of a sheet of wallboard. 
Coat the wallboard with shellac. Then 
apply a coat of varnish, and while the var- 
nish is wet, sprinkle aluminum powder 
upon it. When the varnish has dried, brush 
off the surplus powder. 


An Electric Lighted Star for 
The Christmas Window 
HEN you have prepared the mold for 


casting the Christmas star shown in 
Fig. 1, you can make any number of cast- 
ings with little work. Make up several of 
them for relatives and friends while you 
are casting. 

Fig. 2 shows the form required. You 
can make it any size you want, but a star 
7 inches across points is a good size for 
tree or window. Fig. 3 shows how to lay 
out a star of this dimension. Describe a 
circle with a radius of 3°4 inches, divide 
it into five equal parts, using trial measure- 
ments until you find the exact divisor, and 
connect opposite points with straight lines. 


Then locate centers for eight socket holes, 
Transfer the star outline upon a piece of 
board, saw out the piece, and at the socket 
centers bore holes 14 inch deep of the exact 
diameter of the miniature sockets to be used 
in the star. The sawed block will look like 
the base of the form in Fig. 2. 


For the edge of the form, get a strip of 
galvanized iron 114 inches wide and 28 
inches long, and shape it to fit around the 
edges of the base as shown in Fig. 2. Make 
sharp bends, using a hammer or pliers to 
assist you in bending. When you have 
shaped the strip, tack it to the edges of the 
board base. 


Next, wire the form as shown in Fig. 4. 
Stick eight miniature sockets into the holes 
in the form, connect them in series, same 
as tree lights are wired, ana tape up the 
connections with rubber and friction tape. 
Run the wire terminals through the top 
point of the star, and connect to an attach- 
ment plug. 


When the wiring is complete, grease the 
surfaces of the form with automobile grease. 
Then mix plaster of Paris with water, and 
pour it into the mold. Be careful to run 
it close to the sides of the mold, and around 
the sockets. Mix a small batch of plaster 
at a time, as it sets quickly. Fill the mold 
even with the rim. Allow the casting to 
set for a day before removing 
it from the form. Then it will 














be thoroughly dry and _ there 
will be little danger of its not 
coming out clean. When you 
have removed the casting, fill 
out imperfections with fresh 
plaster of Paris. 
Shellac the casting, 
bronze it or apply 
aluminum paint. 


Small Gifts in Wood 


OW that Christmas is just 

around the corner, the 
young man with a home work- 
shop will find it a handy answer 
to the gift problem. Innumerable 
items can be made from wood 
which will make satisfactory 
gifts. A few of them are listed 
below, and your own ingenuity 
will think of a hundred others: 
Necktie or towel rack, match 


then 
radiator 








This electric-lighted star is made from plaster of Paris. The 
drawing shows the wiring and method of laying out the mold. 
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holder tray, book ends, pen rack, 
candle stick, stationery rack, etc. 
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Lighted Base Solves Problem of Christmas Tree Holder 


HE photograph shows a Christmas tree 

base which will end the last minute 
scramble to knock together a support pre- 
paratory to trimming the tree. 

Fig. 1 shows a plan of the base top, 
Fig. 2 a plan of the bottom, and Fig. 3 a 
cross-section. The framework is built of 
four pieces of 2-by-4s, 32 inches long, 
notched as shown in Fig. 4, to make halved, 
joints. Saw the sides of the notches and 
split out the wood between the saw cuts 
with a chisel. 

Miter one corner of the 2-by-4 ends. By 
a miter is meant a cut of 45 degrees. 

The edge of the base is of 1-by-4 boards. 
First, nail every other board in place. Trim 
off their ends flush with the 2-by-4 ends. 
Then nail the intermediate boards in place, 
and trim off their ends flush with the faces 
of the first boards. 


Now for the tree socket. Buy a 3-inch 
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Diagram of electric lighted Christmas tree base. 
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pipe flange union (only one-half is needed), 
and a 3-inch nipple 8 or 10 inches long. 
Cut a piece of 10-inch board to fit in the 
center square of the frame, and fasten it to 


the 2-by-4s even with their bottom edges 
(Fig. 3). Bolt the flange to this board so 
that it centers on the base, and screw the 
pipe nipple into it (Fig. 3). 

Next, wire the base. Cut four wooden 
brackets of the shape and size indicated in 
Fig. 2, and nail them to the 2-by-4s outside 
of the center square, 114 inches below the 
tops of the 2-by-4s. Locate the centers for 
the lamp receptacles, screw these to the 
brackets, and then proceed with the wiring. 
Fig. 2 shows the use of BX wire, let into 
notches cut in the edges of the 2-by-4s. If 
you use this, remove the metal insulation 
at the sockets, and make connections with 
the socket binding posts. Remove the metal 
insulation also at the point of entering the 
base, and run the wires through a porcelain 
tube. Tape the i 
connections. 

When you have 
completed the 
wiring, attach a 
plug to the wire 
ends, screw a 
lamp into each 


socket, and test , 
out. NE 
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Edited by RAY F. KUNS 


The wide experience of Mr. Kuns in the automotive industry qualifies him admir- 
ably as editor of this department of Modern Mechanics magazine. He is principal 
of the Cincinnati Auto Trade School, editor of the Automobile Digest, and 
author of “Automotive Electrical Practice,” “Automotive Trade Training,” etc. 


Simple Home-Made Device 


ngs how tight should a bearing job be 
set up? Of course every one knows that 
if one bearing is loose the oil will escape 
and starve the bearings which are tight. 
The simplest way to actually prove the re- 
sults of a job of refitting new bearings is to 
make use of a device such as that shown in 
the illustration. This is nothing more than 
a short length of iron pipe which has a 
flange on one end and a reducing sleeve on 
the other end. A gauge is provided to show 
the pressure registered when air is forced 
into the plugged container through the tube 
stem air valve screwed into a 1%” pipe 
tapped hole in the reducer. 

At the bottom of the pipe length another 
1” hole is tapped to receive a brass tubing 
fitting. This fitting has a length of copper 
tubing run from it to the oil lines of the 
lubricating system of the engine so that the 
oil may be forced under pressure to the oil 
lines of the engine. 

The normal oil pressure for the car being 
serviced is placed on the oil in the reservoir 
by running air from the foot pump or air 
lines into the device. This forces the oil 
into the engine lines and then it will find 
its way into the bearings and start to drip 
from them. If all bearings are equal the 
number of drops per second will be approx- 
imately equal. If some are loose they will 
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Tests Bearings for Clearance 


oil much more rapidly than the 
A normal flow is 12 drops per 


drain 
others. 
minute. 





PRESSURE 
GAUGE 


J IRON PIPE 


- TO OIL 
FEED LINES 


# 











This bearing tester can be made in any shop. 
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Make and Install This Hot Water Heater in Your Auto 











HEATER 
_ INSTALLED 





Installed under the dashboard, this home-made hot water heater keeps the inside of the car warm. 


— desiring a practical heater for 
44. a car, utilizing the hot water from the 
engine block in place of the exhaust or hot 
air from the manifold, will find that one 
can be made with the use of only a few 
tools and a little patience. 


Secure from some auto radiator repair 
concern a radiator core measuring six inches 
in height and seven inches in width. Have 
a small copper tank, 2” high, soldered to 
the top and bottom of this core. In the cen- 
ter of these tanks, on the back side, solder 
bushings to fit a 14” pipe. 

When this is done, be sure to have the 
tanks and core tested for all leaks, as this 





This shows how radiator, water pipes and fan are assembled. OF 6” 
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part of the heater must be watertight. 

Now take two pieces of standard 142” pipe 
10” long and thread one end of each back 
about 114” Thread the other ends of each 
back about 314” to 4”. Screw these pipes 
into the tanks with the long threaded ends 
out. The heating unit now completed, the 
next step is to attach a motor and fan to 
create a draft. Any six-volt battery motor 
can be used, but it is advisable to get one 
with heavy bearings. A motor from an old 
horn is very satisfactory if it is not too 
large or does not draw too many amperes. 
The motor is now to be hung in the center 
between the two projecting pipes. This can 

be done in various ways. The 
simplest possible is to take a 
34” brass strip, bend it over the 
top pipe, down over the side of 
the motor, around the bottom 
pipe and up over the side of the 
motor to a point about an inch 
below the upper pipe, as shown 
in diagram. Right above and 
below the motor, drill a hole 
through this strip that will take 
an ordinary stove bolt. Now, by 
placing the motor in position 
and tightening up these bolts the 
motor will be held in_ place. 
To the motor shaft attach a 5 
four-bladed fan, Move 
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the motor so that the fan will be about an 
inch from the radiator. Adjust the fan 
blades now so that they will create a small 
draft with the least load on the motor. 

Ground one side of the motor and to the 
other binding post attach a rather heavily 
insulated wire. The heater now is ready to 
be: installed. 

Drill two holes through the right hand 
side of the cowl well up underneath the 
dashboard so that the pipe from the heater 
will pass through easily. 

Next get four flat pipe nuts; put one on 
each pipe and thread back about three 
inches. Next to these slip on an iron wash- 
er at least two inches in diameter. Now 
place the heater in position and on the 
front side of the cowl slip on a washer on 
each pipe as before, as well as another 
flat nut. 


Draw up on these two nuts until heater 
is rigid! Rubber tubing is now slipped 
on each one of these pipes and held in po- 
sition by ordinary garden hose clamps. 
The hose from the upper pipe is now con- 
nected to the upper radiator hose. The 
lower one is connected to the lower radiator 
liose. This can be done in various manners, 
but it is advisable to have a mechanic do 
the job. 


* Connect the wire from the motor to a 
small tumble switch preferably located on 
the dashboard, and from there to the bat- 
“tery side of the ignition bus board, usually 
located on the side back of the dash. 


This heater if used with a shutter in ex- 
tremely cold weather will usually pro- 
duce more than enough heat as well as 
cause a good circulation of air in the car 
which helps prevent frosting of windows. 
—Roland Andrews Fletcher. 


Checking the Car for Winter 
N PREPARING the car for winter driv- 


ing, there are a number of items which 
the careful driver will inspect. First of all 
there is the need for changing the crankcase 
oil to a lighter grade, as well as the grease 
in the transmission and differential. Inspect 
the cooling system to make sure there are 
no leaks in radiator or hose connections 
which might result in waste of the anti- 
freeze solution. Have the brakes adjusted 
so that each wheel takes hold evenly; this 
will go far toward preventing skidding on 
slippery streets. 
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Hints on Focusing Headlights 
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STRAIGHT EDGE AT 
FQUR POINTS 
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O BEAM from the headlights should 
4% rise above a line drawn parallel with 
the roadway and even with the top .of_the 
beam at the point at which it emerges from 
the head-lamp lens. 


Most head lamps are adjustable 80 that 
they may be tilted down to overcome a 
high’ beam. Before doing this, focus the 
head lamps and get the best possible liglit 
patterns as reflected on the garage doors, 
or other wall, 


Remember also that -both head lamp 
should be in line with each other. Test the: 
as shown in the drawing above. If eac! 
edge of each rim touches the straight ede 
and the lamps are locked in that position 
the best possible road lighting will be 
secured, 


Flaps Make Weatherproof Garage 
HE home garage can be made snug fo! 
winter weather by attaching weather- 

proof flaps to the bottoms of the doors as 
shown in the 
drawing. They 
can be made of 
fabric or heavy 
building paper. 
and will 
to retain over- 
night in the 
garage a por- 
tion of the heat 
thrown off by 
an auto engine 
after it has 
been driven. 
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ycle Engine “Runs “Baby (ar 





The tiny air-cooled motor 
of the baby car designed 
by James V. Martin to 


are of the type used in 
driving motorcycles, but 
a special crankcase and 
transmission are used. 
The piston displacement 
is only 45 cubic inches. 
At the right the lightness 
of the car, which weighs 
only 600 pounds, is dem- 
onstrated in the ease with 
which the man lifts the 
rear quarter off the 
ground. The car makes 
50 miles on a gal. of gas 
and seats three people. 


ia ; — . al 
sell at $200 is shown dail EP | ‘ 4 | 
above. Its four cylinders Wee . Bs 


URTHER details of construction of the — 


$200 “baby” automobile, described in 
the November issue of MopeRN MECHAN- 
1cs, have been made public by James V. 
Martin, designer of the car. Important 
features of the tiny car are the absence of 
chassis and axles, made possible by the 
attachment of the wheels directly to the 
body by means of airplane rubber shock 
cord, and the use of a four-cylinder air- 
cooled engine of the type used to drive 
motorcycles, converted to auto use. 


Only four units are used in constructing 
the little car. The first unit is the body, 
which has a reinforced lower portion to 
which the wheels, the second unit, are 
attached. Each wheel is mounted on a 
bracket which has a slot that permits free 
up and down motion. Shocks encountered 
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by one wheel are thus not transmitted to 
the other wheels through connecting 
axles, 

The power plant is the third unit, in- 
cluding a starter. Four bolts secure it 
to the body. Piston displacement of the 
engine is only 45 cubic inches as com- 
pared to 201 cubic inches in a Ford 
motor. A steering gear of the same type 
used in larger cars is the fourth and last 
unit of construction. 

A short drive shaft runs directly from 
the transmission to a housing containing 
the worm drive and differential, which is 
mounted between 
the rear wheels as 
in the convention- 
al automobile, but 
secured to the body. 
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The method of mounting wheels individually is 
shown above. Rubber shock cord absorbs blows, 
the wheel being free to move up and down. 
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Honey in Water Is a New Efficient Anti-freeze Solution 














Honey in water prevents freezing or boiling. 


Alcohol Turns Autumn Leaves Red 
i EAVES turn red in autumn from the 

4same cause that turns noses red at any 
tinie—alcohol. Such is the declaration of 
Samuel G. Hibben, lighting specialist of the 
Westinghouse Lamp Company, who has stud- 
ied the effect of sunlight on living things. 


STRAY honeybee in your motor car 

may provoke an accident but strained 
honey in your radiator as an efficient anti- 
freeze agency when winter comes, engenders 
driving satisfaction. Science has determined 
that honey not only is a preventive of freez- 
ing but it also has ascertained that this 
sweet possesses the antipodal ability to re- 
strict boiling. Thus, strange to say, the 
material which you can use during the win- 
ter as protection against cold damage may 
be harnessed during the peak of summer 
heat and humidity in the mountain regions 
to prevent the water in your radiator from 
boiling away and disappearing as steam. 


Research in the possibilities of honey 
harnessed as the newest assistant of mechan- 
ics, manufacturing and industry is as yet 
a mere infant in arms. Science has done 
nothing more than to scratch the surface 
of this potential field of honey utilization. 
In some factories, honey has already been 
substituted for glycerine in the manufacture 
of gaskets. The facts that honey has a 
higher boiling point than water while 
does not evaporate and will not be 
qualify it admirably for many other unique 
uses in the arts, science and industry. Onl) 
the future will demonstrate the important 
purposes — now unsuspected — to which 
honey may be put. 

One critical objection to some anti-freez 
solutions for use in motor car radiators 
during cold weather is that they evaporate 
and have to be replenished frequently. 


Electric Motor Is Adjusted to Automatically Sway Swings or a Bugsy 


N ELECTRICALLY operated swing is 

now available for the lazy man, the 
invalid or the comfort seeker. The electric 
swing is for use in hospitals, sanitariums, at 
beaches, in hotel lounging rooms and lawns, 
residences and yards. There are no switches 
to turn on or off. The occupant simply sits 
down and starts the swing with his toe on 
the floor and continues swinging until 
stopped by placing the foot on the floor. 
There is a little lever by which the distance 
the swing travels may be adjusted from a 
small movement to a big full swinging 
motion. The swing, slung in a frame, is 
moved by the power of a small electric 
motor. The frame is so arranged that a baby 
buggy or invalid’s chair can be attached. 
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Electrically operated swing with motor attache4. 
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Emergency Wheel Goes to Work When Tire Is Deflated 





CALIFORNIA motor - bus 
A line has adopted a recently 
patented emergency wheel which 
reduces tire wear and accident 
hazard. The spare is a sturdy 
steel disk wheel with small solid 
tire of a smaller diameter than 
the regular balloons. The disk 
is attached to the running wheels 
on the inside using the same 
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The rigid emergency wheel supports the bus 
which settled as the regular tire was deflated. 


Typewriter for Musicians 
OMPOSITION of music on a typewriter. 


often called an impossibility both by 
musicians and experts on mechanics, is re- 
ported to have been accomplished by Sig- 
nor Andrea Ferretto, an Italian musician 
and mechanician. Written music is the 
most complex of all equivalents of language 
having 90 or 100 notes, each of distinct 
pitch, which can be played on some instru 
ment. These notes must be placed properly 
on the musical staff and each indicate its 
proper length of time. Notes must be 
linked in phrases and expression marks 
added and there are other difficulties. Fer- 
retto’s device resembles a typewriter. 


; 
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Above the emergency wheels are shown off the 
road as tires are inflated and giving support. 


Lolts as secure the former. Installation is 
simple. When the running tire is gradually 
or abruptly deflated, the emergency wheel 
carries the load until the bus is stopped 
thus preventing breakage of the tire side- 
walls and lessening danger of lost control 
in case of a blowout at high speed. Results 
of tests showed the emergency wheels to be 
satisfactory in actual service. 


How Fish Changes Its Color 
OW a 


lower halves of his eyes separately to 
make sure that his back is the right color 
for the bottom on which he lies is shown 
by recent experiments of Dr. Francis B. 
Sumner and Ancel B. Keys at the Scripps 


flounder uses the upper and 


Institute of Oceanography at San Diego, 
California. As a flat, sluggish fish, spend- 
ing much time creeping slowly along the 
sea bottom for food, the flounder is likely 
to be pounced upon suddenly by enemies 
from above. To help escape this fate the 
flounders have acquired ability to turn 
darker or lighter in color to suit the bottom 
on which they happen to be. The experi- 
menters used a tank and light arrangement 
to learn the flounder’s secret. The fish’s 
signal for a color change is they found, a 
change in the ratio between the light com- 
ing from above and which enters the lower 
halves of the fish’s eves and that reflected 
from the sea bottom into the upper halves 
of the eyes. 
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A complete gold dredge and separator sifting Colorado river sands shown in photograph above. 


Surprisingly simple device takes flour gold from sand and refuse of 
worked mines. The sand is sifted and placed in centrifugal bowls with 
rifled bottoms which catch the gold overlooked by earlier miners. 


By JAMES LOWELL 


OLD! That magic word has taken men 

to the ends of the earth, peopled wil- 
dernesses, built cities and caused strife 
between nations, but though very few per- 
sons possess it in any great amount, except. 
of course, in their teeth, it isn’t so hard to 
obtain if you just know how. 

As witness to the fact two men, C. E. 
Gish and T. W. Ainlay, of Farnam, Nebras- 
ka, have perfected a surprisingly simple 
device which separates “flour” gold from 
the sand along river beds and the “tailings” 
which are piled high around the mouth of 
every gold mine, working exactly on the 
same principle as is employed in the com- 
mon cream separator. 

Men have labored for half a century to 
perfect a device which would separate flour 
gold from worked-over ore and gold-bear- 
ing sand. A Wichita, Kansas, man spent 
$100,000 trying unsuccessfully to make such 
a machine, Several devices, very inefficient 
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however, have been produced; but it re- 
mained for two citizens of the “cornhusker™ 
state to finally devise a perfect separator. 
or near enough perfect to get one-fifth of 
one per cent of the gold. Possibilities of 
the perfected -gold-separator can be seen 
when one stops to reflect that from 25 to 30 
per cent of the gold originally contained in 
the ore at the mines is dumped into the 
waste pile, the gold being lost in the proc- 
ess of sluicing. 

Working in Mr. Gish’s garage at Farnam. 
the two Nebraska men finally hit upon a 
solution to the problem that had bothered 
earlier inventors. The old separators had 
been cylindrical in form; the Nebraskans 
conceived the idea of making their separa- 
tor bowl-shape and lining it with corruga- 
tiens, back-set at a different angle, to fol- 
low the curvature of the bowl. The result 
was that sand and dirt rose to the top of 
the rapidly revolving bowl and were thrown 
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out while the gold flakes were caught by 
the rifles in the bowl and settled to the 
bottom where the gold could be taken out 
in pure enough condition to be sent direct 
to the mint without further refining. 
Joseph Bjorn, of McCoy, Colorado, who 
has had experience in gold mining in the 
Colorado camps, Alaska and California, has 
now taken charge of the Ainlay-Gish separa- 
tor and is using it to take flour gold from 
the sands of the Colorado river in Colorado 
Utah. He has devised accessories to 
facilitate the work of the 
bowl. A steam shovel is 


and 


used to take the sand from 
the river and deposit it in 
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a hopper. Two cylindrical screens, a coarse 
one within a finer, receive the dirt from the 
hopper, and the twice-screened gravel is con- 
veyed to the separator bowl. A 30-ft. eleva- 
tor carries off the residue and another re- 
moves the last tailings. Water is necessary, 
of course, to the operation of the machine. 

The entire unit, excepting the steam 
shovel, is mounted on a truck similar to a 
railroad flat-car and by laying rails along 
ahead can be moved as the work progresses. 
Each unit costs about $30,000. The ma- 
chines will be placed along the Colorado 
river, as well as at the gold mines, as soon 
as they can be financed and built. 

There are six bowls with every unit And 
the spinning bowls can be stopped and 
emptied at any time. Usually a bowl is 
cleaned out every six hours. If permitted 
to run three days the gold deposited at the 
bottom of the bowl will be worth about 
$3,000. Seven hundred yards of sand 
are handled in one day by a unit and 
the cost of operation is twelve cents a 
yard. The machine has the endorsement 
of such men as Charles W. Henderson, 
United States Bureau of Mines, and John 
T. Joyce, commissioner of mines for 
Colorado. 

Sands available for the working by 

new separator will produce up to 


the 
3,700 a ton, according to Mr. Bjorn. 
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At the top is sketched the centrifugal bowl which separates sand and dirt from flour gold and 
below is shown the complete separator unit which makes mining easy. Man shows size of machine. 
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Unique Portable Bed Rolls Back Into Automobile Trunk 











G. A. Mayer is shown 
above with the portable 
bed he has invented. The 
bed trunk equipment weighs 
but 100 pounds. It is 44 
inches wide, 27 inches high 
and 12 inches thick. The 
spring mattress is arranged 
on a roller turned by a 
detachable crank. The 
frame work for the bed is 
stowed in the bottom of 
the trunk when not in use. 
The trunk can be fastened 
to the rear or side of any 
automobile. 





HE latest in compact camping equip- 

ment for the touring motorist is a 
steel trunk which can be carried on the 
side or back of any automobile and 
opened at camp to divulge a rolled up 
bed, spring and braces. It weighs 100 
pounds and carries a mattress, four 
blankets, two pillows and spring. The 
bed can be made up for use in three 
minutes according to G. A. Mayer, the 
California inventor. All of the frame 
parts are of the knock down variety and 
stow in the bottom of the trunk while 
the spring, mattress and bedding are 
rollea back into the trunk. The roller 
is operated with a detachable crank. 











The new portable bed 


New Anesthetic Removes Fear 
NEW anesthetic which puts patients to 
sleep so pleasantly and easily that 

they ask for more, has been reported by Dr. 
J. S. Lundy of the Mayo Clinic and Dr. 
R. M. Isenberger, professor of pharma- 
cology of the University of Kansas. Fewer 
unpleasant after-effects and far less danger 
than many of the local anesthetics are 
claimed for this new aid to surgery, which 
has the impressive name of iso-amylethyl 
barbituric acid and it is reputed to reduce 
the fear of anesthetics suffered by some peo- 
ple. The work grew out of the old problem 
of how to offset the bad effects of some local 
anesthetics. Drs. Isenberger and Lundy 
found that certain substitution products of 
barbituric acid gave protection against con- 
vulsions from procaine. 
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drawn out of its trunk and set up for ure. 


Try to Measure Tiny Organism 
N ATTEMPT to measure the world’s 
tiniest living organism has been mac 

by two St. Louis scientists, Drs. D. M. Het- 
ler and Jacques Bronfenbrenner of the 
Washington University School of Medicin: 
This organism is the bacteriophage, pote 
destroyer of bacteria. It is so small that i 
cannot be seen even with the aid of the mo-! 
powerful microscope known to modern 
science. The radius of the average size par- 
ticle of the phage is approximately one 
four-millionth of an inch, the two scientists 
calculated. Even this infinitesimal partic! 
may not be the smallest unit of the phage 
but may serve as a carrier for still smalle: 
ones. The germ of typhoid fever, which ca 
be seen under the microscope, is about six 
times as large. 
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Here is an actual photograph of Fritz Von Opel 
making the first successful flight in a baby air- 
plane propelled a mile a minute by rockets. 


RITZ VON OPEL, who recently made a 
sensational flight of a mile and a quar- 
ter in a minute and a quarter at an altitude 
of about 25 yards in his rocket propelled 
airplane is confident his pioneer work will 
result in round-the-world rocket flights. 


“When we are able to make full use of this 
gas (escaping from the rocket nozzles) we 
shall be able to fly around the world in 
under five hours,” Opel said immediately 


after his flight. “I know that time will 
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Sixteen powder rockets, 
each eighteen inches 
long and three inche; 
in diameter are shown 
being placed in the car- 
rier on Opel’s rocket 
plane for the start of 
his sensational flight. 
Three 10-pound rockets 
were exploded to launch 
the ship and others ex- 
ploded during the flight. 








This is the take-off of Opel’s flight, the exploding rockets sending back 
clouds of flame and smoke in launching the ship from its railed runway. 


come.” The rocket ship is a combination 
of glider and baby plane weighing 250 
pounds. The ship, with pilot and rockets, 
weighed 506 pounds for its trial flight. Three 
rockets launched the ship from its railed 
runway and it was then propelled by the 
pilot firing other rockets. Opel and his fel- 
low rocket expert, Friedrich Wilhelm San- 
ders, expect to develop the principle to 
January 
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demonstrate its uses in starting airplanes 
and acting as a brake. Recently on the Elbe 
near Dessau a Junkers airplane was started 
for the first time by the aid of rockets. A 
big freight plane moved on the river with 
throttled motor. Suddenly the rocket explo- 
sions set off by electrical contact started the 
plane as if it were being shot from a great 
gun, 























A Department in Which the Editors and Readers Get Together. 


RIENDS of Mopern MEcHanics are 

frequently calling at the editorial offices 
in Robbinsdale. The other day Lawrence 
Leith, Henry Wales and Robert Bond paid 
us a visit with some of their fine models. 
Weston Farmer, Associate Editor and Leon 
Pilon, Circulation Manager, were given the 
opportunity to fly some of the models these 
lads have made in their shop at 2322 Bryant 
Ave. So., Minneapolis. See the picture be- 
low. These enthusiastic model plane build- 
ers say they will be glad to hear from others 
interested in the making of model airplanes. 








These young model makers recently called on 
the Editors, with several examples of their work. 


E HAVE big news! 

Ed Heath reports that the floats for the 
Super Parasol, substantially as published 
in the 1930 Fiyinc Manuat, but considera- 
bly simplified for amateur construction, 
work like a charm. We publish a shot of 
the plane on the water this month and 
shortly will furnish plans in a how-to-build 
article by Stewart Rouse. 


Here’s an excerpt from Ed’s letter: 


We have recently equipped one of our 
Standard Super Parasols with a set of 
specially constructed pontoons so that the 
plane may be flown off the water with our 
regular Heath-Henderson motor. This ma- 
chine equipped as a sea plane weighs com- 
plete 340 Ibs. dry. We believe this is the 
smallest and lightest sea plane that has 
ever been constructed. We have been 
very pleasingly surprised as the perform- 
ance obtained which is nearly equal to 
that of the land plane. The ship takes off 
from the water in eight seconds in still air, 
and climbs at the rate of 450 ft. the first 
minute. This is nearly the same as a Waco. 
The experimental flying was done at Lake 
Zurich, Illinois, which is only a mile in 
diameter and is completely surrounded by 
tall timber which causes considerable down 
draft. 


This is the first sea plane that has been 
built to fly from such a small lake. It has 
been flown from this lake in all kinds of 
weather, both high winds and no wind, and 
has no difficulty in getting up and out of 
the lake safely and still be in gliding dis- 
tance of the lake at all times. It is possibly 
due to the extremely low take off and land- 
ing speed that the plane leaves the water 
so quickly. 


The pontoons themselves weigh 30 Ibs. 
each, are 9 ft. 6 inches long, 12 inches deep 
and 16 inches wide. They are approxi- 
mately 4 ft. 3 inches apart on centers. 
Construction consists of a wooden skeleton 
over which water proof plywood is used, 
this being secured to the frame work by 
brass wood screws. Over the entire construc- 
tion linen fabric is doped and six (6) coats 
of regular aircraft wing dope applied. 


(Continued on Page 174) 
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—Get the 
TRARALL 
ot Your Lyte 


EEL the rushing getaway as you open the 
throttle — the quiet speed as you flash “45 Twin” for 1930 


down the road — the eager power as you = a very popular mod- 
: el. The ideal solo 
zoom over a hill! 


motorcycle. 
That’s motorcycling, on a Harley-Davidson 
45 Twin — and no other sport has such a 
“kick”. You will find new thrills every mile— 
whether you ride on long tours, short jaunts, 
or just to work and back. And the total cost is 
barely 2 cents per mile, including everything. 
Let your nearest Harley-Davidson Dealer show you Mail the 


the 1930 models — look over their new features and Coupon/ 
improvements. Ask about his Pay-As-You-Ride Plan. 


HARLEY-DAVIDSON 
Motorcycles 


ss . HARLEY-DAVIDSON MOTOR CO., Dept- MM., Milwaukee, Wis. 
Mail This Coupon Interested in your motorcycles. Send literature 
—for literature showing. our full line Ia sss csc cncecttetacdeliin tip eetalasnabiiincacbaiesiliaiaeDninaitcbiesscaiieiideinneintaanan saiaiitsiiie 
cf Singles, Twins, and Sidecars. Prices Address ee 
sange from $235, f. o. b. factory. My age is [] 12-15 years [] 16-19 years [] 20-30 years [) 31 years and vp. 
Check your age group. 











adie’ 
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LUMINOUS PAINT 


Make Your Watches, 


Clocks, Etc., 


d 
Visible by Night May? i ee 


Chasse etorbitan 
LUMIN rr ss whieb, 


+ orien, we hove 6 task 


yt - thie remarkable 
of white 

A little applied to the he: 

You can cost the push but- 

other articler; 


25c. Larger 
RACINE, wis. 





CIGARETTE 
MAKER 


own sod sav 

wicker: 
Use 

handy. 


nickel plated. . 3 tor 656 


postpaid anywhere. | 
NOVELTY BA 


good luck . 





Permit 100 
—e metal 


et p1 tt 


Garter Inepecter 10¢ 
badges. nickel 
ing you fun 


tbe, or These =. 


sivas, i-5 Saber Bibl Bible ison 
Withabunch 





: proper 
time and peeling off a genuine bill 
or two from the outside of the roll, 
the effect created will be found to 
be all oat can dl ores. Pri ten” 


post 
or $3.50 the 


MAGIC NOSE FLUTE 


Teed Basle Nose Flute, or Hu- 
® unique and 

instrument that 

b nose and mouth 





— jute. 

no fingering. ou have maste 
gee oan es ail hinds ott muste with facility 

Sf Bccompanimen 


you's out of the 





o- any ~, musical instrument, 


be effect is as charming as it ie surprising. 


* 
T 

=| Fhe "ap - cigaret about 
nent ied emo od. ‘thes \ ay 


eed. ver: 
ee eee! 
it goes off with s Td BAN Nof ry mt mth 











Drovoker yet entirely barmiess. Price 
SURPRISE MATCHES 
More fun than 
fighting wae your C7} 

wife. Look 
like ordinary 
matches. Put 
in boxes just like Tee] Qe. 
ular Safety Matches. 

As the victim tries to 
light one he gets quite a surprise. 
Price 10¢ per bex, 3 boxes for 25¢, 12 for 75 cents. 
Greatest boys’ book 
written. Tells how to 
make a Pinhole Cam- 
era, a Canoe, model 
Railroad, a Tel- 
ephone, Boomerang, 
elegraph Instru- 
ment, Box Kite, Talk- 
ing Machine, Microscope, Electric 
Motor, Electric Door Bell, Water 
Ww a. Paddle Raft, a pair of Skis, 
Dog Sled, 7-2 "House, Rabbit 
Y ard, etc. 64 pases . 150 tlustra- 
ticns. PRICE 10¢ postpaid. 
Wonderful X-Ray Tube 
erful little 
instrument pro- 
‘ducing optical 
iiusions both 
and 
vith > 
ne Pg ~ tem, 
A mystery that no one has 


satisfactorily explain bse Oc, 
josen TS. Johnsen Smith & Co. 





re per 4 


post. Ext (c cobey Type) for pistol SOc. 


356 ¢ LOOK 


Special 


0. D. shipments 
Woenderful 
instrument. 
Greatest 
thing 

yet. Nine 





Everybody 
lighted with it 
Odd, Custogs and interest- 
ing. of pleasure as well 
ery useful. It isa double Microscope for ex- 
amining the wonders of nature. It is also an 
ra Glass, a Stevesanees, & Burning Lens, a Readi 
. & Telescope, a Com a ket Mirror, —~y 
-aryngoscope—for examining eye, ear, nose and throat. It 
is worth all the cost to locate even one painful cinder in the 
eve e. olds Gs Sas and fits the pocket. pape great—you 
ise it. Sent by mail. 35e or cc Fh 
JOUNSON smith & &co., DEPY. 942" RAC NE, WIS. 


INVISIBLE INK/| Rubber Chewing Gum 


contidential 


oO 
G 





IPARA GUM 


with this ink, 
forthe ¥ riting 
m Ss ne 





YOO YOUR TRENDS 





It ie just like ao regular packace 
chewing gum —_. Pos 00 real tha 
fools everybody. - 
pects it is not goonies until they etar 
to chew it. There's @ world of fun 
this rubber chewing gum 
= ai Pks 


vo Dant. mot 942 Racine, Wis 


I Ai 
johnson Smith & Co., 


randums away - prying 
Great fun for playing practi 
jokes. Only 15¢ a Bottle: Dior doe, 


exes 





attaching to 
watch ec! n 


. t 
andies, complete in box with cleanin 
aie nae with ha $2.50, BLA 
r 


— 
tod. PRICE $1.75. 
« CanTmioers. 0c 
INSON SMITH & CO., Dept. 942 RACINE, WIS 





NOSE BLOWER 


When some men blow 
their noses it sounds like 


and your fri 
engine or hing. You 
hideous noise to your having ® very 

and keep up the fun as long as +~ like 
PRICE 10c, 3 fer 26c, or 75¢ doz, postpaid 


Serpents Eggs 





JOHNSON SMITH & CO. 


942 


RACINE, Wis. 


So tane Site of cur new CATALOG mailed on 


receipt of 25c. 
han ever. ‘Only book of ite kind in 
magic, the newest 





hae TRANSMITTER BUTTON 


a highly sensitive detecto- 
mitter Button to collect 


spe 

and hear conversations being 

You can connect up different roome of & 
hotel. This outfit was 
e 


beard hundreds of om renew 
a often makes an old line “ talk >" when At. else will. ~~ e 
ne for radio use; carries hea ie extreme! 





ments along the lines of telep n 
fascinating stunts may pe é devised, holding Se & button sseninet th he 
thront or chest to apeech Sheet sound w PRICE 

JOHNSON sm “he CO.» DEPT. “i "RACINE, wis. 








“oe 


1 


">: 
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BOYS! 


Throw Your Voice 


Into a trunk, under the bed, under a table, back of 
the door, into a desk at school, or anywhere. You get 
lots of fun fooling the teacher, ‘policemen, peddlers, and 
surprise and fool all your friends besides. 


THE VENTRILO 


is a little instrument that fits in the mouth out of sight. 

Cannot be detected. 

above, and with the aid of this wonderful DOUBLE 

THROAT, or VENTRILO, you can imitate many kinds of birds, animals, etc. Remember 

you get everything for ONLY TEN CENTS—a booklet giving you full instructions how 

to become a ventriloquist and throw your voice, the Double Throat, or Ventrilo, andour 
big 600 page catalog of novelties, tricks, puzzles, masks, books, etc., 10 

ALL SENT POSTPAID TO ANY ADDRESS FOR ONLY cents 


BOYS! Boys! 


It is used in connection with the 





Scientists 

are unable 

. to give a 

reasonable explanation for what pur- 

pose nature created these curious 

Jumping Beans. They are found 

growing on small trees in the high 

mountainous regions of Mexico. The Beans Wiggle, 

Move, Jump, Flop Over, Etc. It is amazing to see them 

keep up this endless activity. Send for a few of these great 

curiosities. Three Sample Beans sent for 25c, 12 for 75c, 
or One Gross (144) for $7.50 Postpaid. 


U. S. BABY TANK Reese a wae 
5g 





or 
placing it down, 
oon along, overcoming 
obeta: 


t DP 
the. great war. 
it co is somewhat of 
tei for there is no 


im 
plod along ten ti we longer than the ordi 
tor this tank will ding along imes longer than i 
trove it ¢ ot of the most wonderful stunts: 2'%4 inches lone. vise 
only 25¢ rT, Stamps accepted. JOHNSON SMITH & CO 


THE NEW POTATO PISTOL 


This is surely the most ingenious of 
all air pistols. For ammunition ALL 
YC /ED IS AN ORDINARY 
por: ATO, and that isn’t hard to 

et. Merely place the point of the 

arrel of the pistol into a potato, as 
shown in the illustration, withdraw 
the pistol and fire. Nothing could 


besimpler. It fires quite a distance, 
goes off with a report like all air guns, and 
there is absolutely nodanger Welland strongly 


made entirely of metal. Price Postpd. Only 35c. 
Great Fire Eater | SQUIRT ROSE 
A great trick by 


which you can a 
parently breathe 
fire from mouth, to 
the horror and con- 
sternation of all. 
Quite harmless. All 
= oo neces- 
Sary sent complete 
in box for ONLY 30¢c. 4 pd. JOHNSON SMITH 


SEEBACKROSCOPE 
clever Snntres NDER 


whe oat 














A REAL STARTLER. This is the 


Bower in your cosa 

sweet that every 

: che delightful ote, is the mo 
hind your back. ent to pe bulb. Geewhullixens, 
ery interesting Don t they lomet There 

t —x- robber tube that easily 





rne thinks a4 yt eg Just like hav- 3 
eyes at the ur head. ghete By one loading, PR 
PRICE 25c POsTPAID ‘or GSc peatpeid. 








utieteree JOHNSON SMITH & CO. ** Racine, Wis. 


MAGICIAN’S BOX OF TRICKS 


Apparatus and Directions for a Number of Mys- 
terious Tricks, Enough for an 

tire Evening’s 
Entertainment 


SF ANYONE CAN DO THEM 


a in your district. 
the apparatus for ten Lwtpx tric 
ing The MAGIC BALL 


—< pet water and when the water ie poured out 
fp the RIBBON FACTORY FROM 
of colored paper ribbone comes 
ER itt 4 (a pond 
eriously vanis ; the WIZ D'S RIN ‘OIN: TRIC 
TILE (no one but yourself is ro to ty ‘ic lay down); the GREAT 
HAT AND DICE TRICK (a large dice is placed on top of a hat, disappes: nd 
found underneath yet ne ae has touched the hat), and last, but not least the 
PHANTOM CARD T of, two from five leaves nothing. Full inetro 
eent for performing Any Sik. addition to the above. r number of other “feats and 
illusions are esd explained for which you can easily make or procure the necessary 
$1.00 postpaid. JOHNSON SMITH & CO. 


ice 
Great curiosity. Place 
RESURRECTION af gy ty 
up and starts to grow in few minutes. Taken 
out it dries up 
and goes tosleep 
until put in 
water again. 
PRICE 10c, 3 for 


25c, 75c dozen, 
postpaid. 


250 Magic —a 


qgie MADE  oxcel- 
z lent little 
book contain- 
ing 250 Par- 


lor Tricks, Lots of harmless fun and 
tricks with amusement wearing these 
ecards, coins, |rings. Made in platinoid 
handkerchiefs, eggs; rings, glasses, etc. |finish (to resemble plati- 
So simple that achild can perform jnum), with wording on 
them. Profusely illus. Sent postpd.to jenameloid, as illustrated 
any address for only 10c., 3 copies for 25c. |Price only 25¢ Postpaid. 


7 - 3 = 
The **Little Giant’? Typewriter 
sas 
A First Class Writing 
. 
Machine For $1.50 
A perfect little typewriter for $1.50. 
There are thousands of persone who 
would like to use a typewriter but 
whose needs and business do not war- 
rant the expense attached to the pur- 
nage and use of a filty or seventy-five 
dollar machine. To such persons we 
confidently recommend our Little 
Giant. Itis strongly made, but simple 
construction, eo 
ickly learn to opere 
as rapidly as they we ‘ld with pen 
ond ink. The letters of the alphabet 
most frequently used are so grouped as to enable one to write rapidly, the numerals 
1 to 10, and the punstension mark together. With this m U can se 
your best girl typewritten love lette ress ane 
any kind of work not requiring « expensi 
we send 8 tube of ink and full printed instructions ae using 
plete $1.50 by mail postpaid to any ‘address in the world. 
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Business Manager 


Men don't just 
falf into casy jobs 
of big pay posi- 
tious—-they prepare for 
the big chance before it comes 
Make up your mind today what you want to be, then take the 
first step at ence. You don't have to go to . to get ahes 
Orher men have gone there for you and have put the things 
learned there and through years of practical experience into « asily 
t deretens books which give you a short cut to a Better and a 
7, OD 
ave picked 13 of the best ng professions and have published 
{ ¢ your benefit new editions of the most practical, the most valuable 
books we have ever printed on the subjects covered, 


JIFFY INDEX 


Our new Jiffy Index makes each book a quick reference work 


no time need be wasted in search or study— put your finger on 
the facts you want instantly. 


Special Price List of Pay-Raising Books 


Antomobile Engineering, 5 volumes, over 2,000 pages $24.80 
Civil Engineering, 9 volumes, 3,900 pages, 3000 pictures 34.80 
Practical Business Administration, 12 volumes, 3,400 pages 
Extra volume containing self quiz reading course of SO 
lessons included free 39.80 


Electrical Engineering, 8 volumes, 4,300 pages, 3.200 illus- 
trations 34.80 
Modern Shop Practice, 7 volumes, 7,250 pages, > 29.80 
American Law and Practice (with reading course) 

volumes, 6,000 pages, illustrated 49.380 
Telephony and Telegraphy, 4 volumes, 1,728 pages, 2,000 

pietures 14.80 
Sanitation, Heating and Ventilating, 4 volumes, 1,454 pages, 

1,400 pictures 14.80 
Drawing, 4 volumes, 1,578 pages, 1,000 pictures, blue prints, 

ete 14.80 
Employment Management and Safety Engineering, 7 

volumes, 1,800 pages, 540 illustrations, charts and diagr ams 24.80 
Architecture, Carpentry and Building, 5 volumes, includes 

58 beautiful architectural plates free . 24.80 


SHIPPED FREE 


Words alone cannot describe the full value these books may be 
you, so we ship Free for Examination Pick the set you want, 
» price is plainly shown, but Send Ne Money; just your name 
address, and the books will be sent promptly 
» fifteen full days to read, test and examine them. You'll realize 
at once what a tremendous force for a better future they can be 
After fifteen days you send only $2.00; then $3.00 per month until 
the balance is paid There Are No Interest Charges of Any 
Kind; the price shown is the total cost. 


MEMBERSHIP FREE 


Anyone who takes advantage now of this opportunity to ‘Raise his 
Pay" will be given absolutely free, a certificate of membership in 
the American Technical Society, which entitles him to full consulta- 
tion privileges with our experts in his chosen field. This is good for 
a whole year and is of tremendous value in aon ing special problems 
ee ee ee — ——_——— 
- 
American Technical Society, Dept. ‘K-1320, 
Drexel Ave. at 58th St., Chicago, U. S. A. 


Please send me set of 

for Fitteen Days’ examination. I will examine the books 
thoroughly and if satistied, will send $2.00 within 15 days 
and $3.00 each month until I have paid the special price 


of $ If I decide not to keep the books I 
will return them at your expense at end of 15 days 


Name 


Address 











Reference 
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(Continued from Page 170) 


A step is incorporated in the pontoons 
approximately 1/3 of the way from the 
rear with two one-inch vent pipes feeding 
the step. The pontoon gear is so construct- 
ed that the change between the landing gear 
and pontoon require no alteration whatso- 
ever of the fuselage or the fittings. The 
maneuverability of the plane does not seem 
to be hampered with the pontoons, and it 
will carry through any stunt and readily 
comes out of a spin when opposite control 
is applied. 











Mr. Heath states the full bill of materials 
for the floats can be had for about $5. 
Such a seaplane should make a wondertul 
little job for prospecting in Canada, eli’ 


ERE’S a good letter from lan L. Me- 
Kenzie, 
lowing aviation for a long time: 
The Editor, 
Modern Mechanics and Inventions, 
Robbinsdale, Minn. 
Dear Sirs: 

I have been a reader of your magazine 
from its inception, and think it the finest 
thing of its kind that has been published. 
Your designs of light aeroplanes have been 
simply marvelous, and no doubt have creat 
ed a great deal of interest. 

I remember reading in the British maga- 
zine FLIGHT, an article on the design and 
building a light tractor biplane, and ex 
plaining very thoroughly every step in the 
design and building some years ago. I be 
lieve it appeared some time during 1916 
or 1917, and I think if you could get per- 
mission to publish this series of articles it 
would prove very interesting to your 
readers. 

There also appeared a series of articles 
on a light seaplane designed by Muller in 
Everyday Engineering Magazine, which also 

(Continued on Page 176) 


who seems to have been fol- 
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UNHAPPY 


ARE YOU 
WEAK ? 


let Me Sh 








ow YOU How to 


“BORN OVER AGAINY” 


ICTURE your- 

selfas THE MAN 
YOU’D LIKE TO BE. 
Picture yourself with the 
strong, handsome body o: 


Watch Yourself CHANGE 
In the Next 30 Days 


One man writes me 
that he wouldn’t trade 
the set of muscles I gave 
him FOR A MILLION 
DOLLARS. Would YOU? 
Wait and see! 





n athlete, broad across the shoulders, deep- 
hested, slim and trim at the waist-line— 
and covered, from head to foot, with 
powerful bands of brawny muscle! 
Would you like to be reborn 
THAT MAN? 
“The age of miracles is past,” you say. 
Isit? Send for my wonderful FREE BOOK 
ndsee! Read that letter at the right. Then 
tead this letter from Franklin Keyfauver, 
f Keedysville, Md. 
“I feel as if I were born all over again. 
10 longer remain in the back rows of 
thi etics as I did before writing to you. 
am very grateful to you for the 
uscles I now have and thank you 
any times.” 
And read THIS: 
lt is impossible to express my gratitude 
r such a miraculous change in so short 
1e and to put it mildiy, I am just 
aon (Signed) Cedric Dawe,Toronto, Can, 
THIS: 


READ THIS! 


John Kohler, Jr., o 

ber, Pa., writes: 

feel great this P. M. 

as though I could clean up 
on a herd of elephants, not 
only wild-cats. I'm born 
all over again, and the 
credit goes to you and your 
apparatus. Worked real 
hard this month but I 
don't feel tired as I did at 
one time. Those days are 
past. My friends notice 
my sudden change.”’ 


into 





“ Everyone asks me what I have been doing 
myself lately and I just tell them it was 
s who made me over from a weakling to 
at 1am today.” (Signed) Duncan Robertson, 
wert, N. J. 
c uld go on for page after page giving you 
tances like these. I could tell you about men 
ically all kinds and conditions, young and 
i, whe ° oun to the amazing change I have made 
them—who tell how they have been freed from 
weaknesses. I could show you pictures of 
transformed from puny weaklings into power- 
uscular PANTHER-MEN. 
But id eg | t want you to take my word for 
} I WANT YOU TO SEE WITH YOUR 
Ow N EVES WHAT I CAN DO FOR YOU. 


Make This 30 Day Test 


TRY Titus Training for the next 


See 
whether YOU feel as if you had been “ 


30 days. 
born over again. 


A Few Minutes a Day 
and Watch those Muscles GROW 
Man, here’s a proposition you CAN’T 
refuse. You’ve heard about my “MIR- 
ACLES IN MUSCLES—now see one of 
them worked on your own body. It will 
just take a few minutes a day— in the 
privacy of your own room. Follow my 
simple, easy instructions. No hard work— 
just a few minutes a day of FUN. My free 
book tells all about it—mail the coupon. 
Let me show you how I develop every 
muscle in the human body—how I work on 
your internal organs, too, to tone and 
strengthen them—how I charge your whole 
system with surging energy and vitality. 


Get the Facts FREE 
Don’t send a cent. Without cost or obli- 
gation I’m going to send you a book that will 
open your eyes. You'll be amazed at the won- 
derful possibilities of scientific body-build ing, 
at the speed with which you get RESULTS 
Send for your copy of MIRACLES IN 
MUSCLES now. It’s yours absolutely 
FREE—and no salesman will bother 
you. Mail the postcard or write— 
but, brother, do it NOW. 
TITUS 853 BROADWAY 
NEW YORK, N.Y. 
@@ae eee eS Se oe 
TUS, Dept, “ -l¢ 
853 Broadway, New York, 
end that wonde 
yur MIRACLES 
return ! vit! 
ation op my | 





N. ¥. 
Oka rful 
ook of < 
et it to me 
or oblig 











IDEAL < THE MOST RELIABLE NAME IN MODEL AIRPLANES 


American Eagle 


The Most Advanced Development 
in Flying Model Airplanes 


Wing Span: 26 in. Weight: 334 oz. 


N ENTIRELY new, light-weight, fast-fly 
A ing Model; distinctive appearance, realis 

tic in flight, unique construction details 
Balsa wood Fuselage, with specially designed 
aluminum bulkheads; built-up wings with ready 
formed ribs; removable tail assembly. Finished 
in modern color decorations. Just the Model 
Airplane you have been wanting; simple in con 
struction, and a reliable, fast flyer 


Construction Set: $2.50 Assembled Model: $5.00 
For Fun and Instruction Build and Fly 
Ideal Scale Model Airplanes 


The most perfect copies of real airplanes possi 
ble to make in Flying Models; true miniature 
duplicates of famous planes, with realistic parts 
and fittings. Build them the IDEAL way, and 
we guarantee them to fly. IDEAL Construction 
Outhts show how, and contain everything re 
quired. Here are several types; pick yours now 
and get it for Christmas 


FORD MONOPLANE a 
dandy 3-ft. Model of 
this giant ship. All the 
distinctive features of 
the original are dupli 
cated in this Model. 
Complete Construction 
Outfit . . . . $8.50 


New York-Paris Mono- 
plane—3-ft. Model of 
the most famous air 
lane in the world. A 
r fodel every amateur 
aviator should build 
and fly. Complete Con 
struction Outfit, $7.50 


FOKKER MONOPLANE; 3-ft. Model “North 

Pole” type. Complete Construction Outfit, $8.50 

DeHAVILLAND BiPlane; 3-ft. Model of this 

famous original. Complete Construction 

hit eee ee 

Cecil Peoli Racing Airplane; 36-in. 

Championship Winner. Complete Outfit 

Ask for IDEAL Model Airplanes in your - ‘local 

Toy, Hardware or Sporting Goods Store. If 

unobtainable, send your order direct to us. 

(West of Denver, Colo., and in Canada, add 

10% to the prices above.) 

64-Pg. Catalogue of Mcdels, Parts, Materials 
for Model Builders, 5 cents. 

IDEAL AEROPLANE & SUPPLY COMPANY 
Established in 1911 — 18 years ago. 

26-28 West 19th Street, New York City. 
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(Continued from Page 174) 


might prove interesting. I would also like 
to see in your magazine an explanation 
with examples of the absolute coefficients as 
used in the reports of the National Advi- 
sory Committee for Aeronautics, and show- 
ing their application in the design of light 
aeroplanes, with all the necessary examples 
and calculations used in the design of light 
planes. Very truly yours, 
IAN L. McKENZIE. 


Mr. McKenzie had some good leads 
mind when he wrote us, but as Everyday 
Engineering went out of business some ten 
years ago, the plans for the seaplane he has 
in mind would hardly measure up to the 
modern Heath-Henderson seaplane. The 
dope on wing sections is contained in a 
brief way in the 1930 Fiyinc Manvat. 

e ts x 


NOTHER lightplane fan, Philip Dypski, 
£4 who lives in Baltimore, sent us a clip- 
ping from The Baltimore News which showed 
a picture of his plane. He built it somewhat 
along the lines of the Russell Monoplane, 
but seems to have departed from the origi- 
nal in several ways, such as decreased span, 
increased wing height and landing strut 
length. A short bit of correspondence 
brought a photo from Mr. Dypski, which 
appears below. 














RABID radio experimenter is Tony 

Stubbs, living ’way up in_ British 
Columbia. He wrote our radio editor as 
follows: 


Dear Sir: Okanagon Mission, B. C. 

I have constructed the one-tube radio 
designed by yourself and published in the 
March number of Modern Mechanics and 
it works extremely well. I have got abou" 
twenty-five stations, the two farthest beinz 
in Chicago, a distance of about 1700 miles. 
I should like to know whether it is possible 
to increase the set to either two or three 
tubes, what batteries, etc. would be needed, 
and also how to use two sets of earphones. 

Yours faithfully, TONY STUBBS. 


(Continued on Page 184) 
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: Be Ihe Man 
> Behind The Camera 


ow- 
ght 
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DVENTURE—thrills—more 

action in a week than the 
average man sees in a lifetime. When you’re a motion 
© ten picture cameraman the world is YOURS! You can 
e has a travel, if you wish, or there are thrills galore close 
» the mn to home. As a news-cameraman you can be on the sport 
The 4 when things happen—there’s no limit to the things you 
i can see and do. Then, of course, there are the big 
picture studios where you come in daily contact with 
L.. ’ / all the movie stars and actually take the pictures thar 
millions of people see. 


pski, Adventure — sure — plenty of it—- AND BIG PAY, TOO! Expert cam- 

clip- : i eramen earn from $60 to $250 a week. Thousands of opportunities await 

the trained cameraman—opportunities offering fascinating work, big pay, 

and unlimited chances for advancement. Best of all, you need no pre- 

vious experience to qualify for one of these well-paid positions—to train 
~~ for the position of your choice. 

Tig1- 


pan, Billion Dollar Photographic Field 
ae Needs You! 

hich Motion picture photography is just one of the 
many big-paying branches of the billion dollar 


Is in 
‘yday 


in a 


OW ed 
what eS 
lane, ‘a . * 


photographers. No matter which branch of the 
work you select there are sure to be scores of 


| 


’ 
=) 


ony 


photographic industry. All over the country 
today there’s a crying need for expert projection- 
iss—for vhoto-finishers and trained commercial 


positions awaiting you—positions paying $2,000 
to $12,000 a year and offering unlimited oppor- 
tunities for advancement. 


We Train You at Home in 
Your Spare Time 


Pick the branch of photographic work you like 
bes-—we’ll train you for it, in your spare time. 
Previous experience unnecessary. Age or lack of 
education no obstacle. If you can read and 
write English we'll teach you, through our Sim- 
plified Home-Study Method, all there is to know 


about Motion Picture Photography, Projection, 
Commercial Photography or Photo-Finishing. Our 
Employment Bureau 

helps you secure the 

position of your 

choice. 


Send Today for FREE Book 


Let us tell you how you can quickly qualify as Motion Picture Cameraman, 
Projectionist, Commercial Photographer or Photo-finisher. Our big FREE 
book gives details about this billion dollar industry, and explains how you 
can easily step into a well-paid position. Fill in the coupon 


—check off the branch of photography you’re most inter- © 
ested in, and mail it NOW! It means happiness—success 


tor vou! 


NEW YORK INSTITUTE OF PHOTOGRAPHY 


10 WEST 33RD STREET 


DEPT. E-223 
NEW YORK, N. Y. 
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eeeeeeneeu = 
e New York Institute of Photography, 
q@ Dept. E-223, 10 West 33rd Street, New York, N.Y 
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Matta Electric Handi-Shop 
Acomplete motorized workshop for craftsmen including all necessary equipment for Circular Sawing, Wood 
Turning, Seroll Sawing, Sanding, Drilling, Grinding and Buffing. Full instructionsand blue prints furnished. 


New “DELTA” 


Moulding Cutter 


Cuts Over 50 Moulding Shapes 
With Only 4 Sets of Blades 


Interchangeable high speed blades produce 
over 10,000 cuts per minute at 3500 RPM. 
Blades require no individual adjustment. 
Quickly and easily locked in_ position. 
Special guide fence. Unusually low price. 
Below are a few of the many attractive 
mouldings that can be made with this 
Delta Moulding Cutter. 


Practical Design—Dependable Quality 
Plus Many Exclusive Features 


that’s what you find in every woodworking unit bearing the 
Delta trademark. Craftsmen, artisans, farmers, mechan- 
ics—all who use wood in their daily labors or spare-time 
hobbies—are delighted with the sturdy construction, 
splendid efficiency and moderate cost of Delta equipment 
They appreciate keenly such practical construction: 
features in the Handi-Shop as: 

Two-shaft motor that permits carrying on two 

important operations at one time without con- 

tinually dismantling set-up. 

Heavy U-shaped Lathe Bed (no rods) guaran- 

teed not to chatter. 

Automatically Oiled Bronze Bearings. 

Patented ‘Tilting-Tables. 

Circular-Saw Raising lever. 


Absence of interference when sawing large 
pieces of lumber; and many other important 
improvements found only in Delta products. 


10-DAY TRIAL 
EASY TERMS 


For complete details and full description of the new 1950 
Delta line, send coupon for FREE illustrated literature. 
You will learn also how you can try any Delta equipment 
for 10 days under actual working conditions at our risk. 
Your choice of three convenient payment plans. Mail 
coupon on opposite page today. It describes numerous 
items of interest to those who work with wood. 
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Woodworking Units 


OF HOME CRAFTSMEN, FACTORIES, 
SHOPS, CONTRACTORS AND FARMERS 


The introduction of the Delta Jointer and 
Circular Saw Units marks a new era in 
moderate-priced woodworking equipment. 
Now, for the first time, are available 
sturdy, practical machines in compact, 
convenient form at price levels astonish- 
ingly low. The new Delta 

Units include: 


Combination 

4-Inch Jointer 
8-inch Circular Saw 

Motor Driven 


\ convenient, efficient combination. 
Permits sawing, sizing, and smooth- 
ing in one quick operation. Both 
Jointer and Circular Saw are run 
from the same motor with separate 
belts. Neither Unit interferes with 

ther. Can be operated together or 

separately. Mounted on sturdy 
welded steel stand of convenient 
height. A rugged portable outfit 
at an attractive low price. Fur- 
nished with or without motor as de- 


4-Inch 
Jointer Unit 


sists of new Delta 4-inch Jointer 
nounted on separate welded steel 
stand. Produces smoothly finished 
work in surprisingly short time. 
Built to gwe years of satisfactory 
dependable service on production 
work. Incorporates numerous ex- 
clusive features such as Self-Align- 
ing Fence with accurate graduations 
permitting fence to be set quickly 
it any angle from 0°-45°; Fool-proof 
guard; Automatically -oiled 
bronzed bearings; Non- 
lipping V-belt drive. Fur- 
nished with or without 
motor. S 


8-Inch Circular Saw Unit 


Consists of new Delta S-inch circular saw on 

eracefully designed welded steel stand. Practical 

lesign and sturdy construction make it ideal for — 
teady production work. Has Automatically-oiled 8 ~~ 
- nze bes — oo ons 1 = actical ¢ e * 1 
Miter-gage and Rip gage; Raising and Lowering ‘ 

Crank Serew permitting micrometer-like adjust- DELTA Circu ar 


ent; V-belt drive. Furnished with or without Means Quality in \ Saw Unit 
Every Detail 


oe ee ee ee ee ee ee ee ee ee ee ee ee 


Deita Specialty Co., Dept. N-130 

Division of *‘Deita tee a te Co,.”" 

1661-67 Holton St., Milwaukee, Wis. 

Please send me without obligation, FREE illustrated literature 
showing new 1930 Delta line. Also full details of your 10 day trial 
offer and easy terms. 


























Send coupon today for FREE 
Illustrated Literature show- 
ing many items of interest to 
those who work with wood. 


(Check proper square) 
O I am particularly interested in Delta Electric Handi-Shop. 


a 
: 
i 
i 
| 
Dept. N-130 + O I am interested in new Delta Woodworking Units. 
' 
i 
i 
| 


Division of Delta Manufacturing Co. 


1661-67 HOLTON ST MILWAUKEE , WIS. = 
= oe ee ee ee ee ee ee ee ee ee ee ee ee ee ae 
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Crusader Apparatus Co. 
] Dept.501, 44 Parker Ave., Maplewood, N. J. 


advertisement by return mail 

r 
! fed after examination I can return the goods and you will re- 
fund my money 





pay an extravagant price for 
one AL here's an opportunity to get 
all the equipment you require along 
with an excellent course of instructions 
for only $5.00. Realize your ambition 
and develop muscles of a super-man. 
Get strong and amaze your friends. We 
show you how to easily master feats 
which now seem dificult—or if you 
ust want physical culture for your 
ealth’s sake, this equipment is just 
what you need. With this special offer 
you save at least $20.00. We furnish a 
ten cable chest expander which is ad- 
ustable to give resistance up o 
bs. It is made of new live extra 
assure 


developing powerful grip 
rearms. 


We include wall exercising parts 
which permits you to develop your back, 
arms and lege—a real muse! 
that business men and at 
legs. Develop your 
whieh we furnish 


course which contains pictures a 
ing you how to develop any part of your bed: 


eatert 


pu ean 
ry eo rush the coupon. 


SEND NO MONEY 
offthe items pictures, on this page are 
included in thie big special reduction offer 
rese to the coupon 
. "We will send Po 
2\\ ten cable chest developer, the wall pa 
pair of hand eripe, oe CS snd “the 
course by return mail 4 
only $5.50. jus the few aes = 
arrivs!l. (If you desire to se: check o 
money order in advance, we pay postage.) 
GUARANTEE 
All Crusader products are 
guaranteed to give entire satis- 
faction or money back. 


Send me everything described in your 
I will pay postman $5.00 plus 
It is understood if I am _ not entirely satis- 


I accept your offer. 


postage on arrival. 


Note >—No C.0.D. orders to foreign countries or Canada. 





Tye fos fuel Lay osivedt Now 
— hopping, = — 
2, ¢ joveling, 
i smoke, shoppin and wood. 


Cost of Oil System 
Cut to Fraction 


to last a lif 
b Ceneties with all ordinances. 
INITIAL COST! feteaty i Genes ordinary 


Fits Any Furnace. or Stove 


Laeo Of}-Gas Burner in one 
minute oe your present hot- Dealer— 
= ter | Salesmen 
Wanted 


The Laco has jumpe< 
from 68th 
in U. ©, sales gine 


fere wi oan who will invest a 


net eo small capital indemon- 


and SELL. we offer 
and er 
pom oH ae item you . oe big 
's' ‘oO 
have. Special low ion Price offer 
if you act now. 
LACO OlL BURNER COMPANY 


2005 Union Street, Griswold, lowa, 

















for 
Write us now. 











COMPLETE MOTORIZED 


coamanrezo i2.2¥2, MONEE! 


This big, sturdy, powerful 
8" Saw with 34 H. r. Motor 

—shipped to you onapprov- 

al for only $5.00. 10 Days’ 

Free Trial. Thenconvenient 

monthly termsif you keepit. 

Send for complete facts on 

this offer and details on Lathes, 

a i and Jig aun, got — 

an complete ir ie wor 

WNLP.Meter Sint. Wows” 

MIDLAND APPLIANCE toRPORATION 
Dept. 1339 225 N. Michigan Avenue CHicaco 


he BRINGS YOU THIS SAW 




















MYSTERY--ACTION--SUSPENSE! 
You'll find all of these in 


MURDER in HANGAR X 


by RAOUL WHITFIELD 


One of a dozen fine stories in the January 


Al R . DETECTIVE-WES 








= 





25 CENTS 


NOW ON SALE 
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Major R. L. Rockwell Says: 


Ill TrainYou at Home 


and Until You Have an Aviation 
Job Paying *300t0400aMonth,” 


I make this amazing offer, for a short time and to a limited number, to supply the crying 
need for trained men. Here is your opportunity to get into this uncrowded, fascinating field 


ae 


Major Rockwell 
World War Flyer 
Who Will Teach You 


Major Rockwell is a fa- 
nous World War flyer, 








decorated with the Legion 
of Honor and the War 
Cross. He is now devot 
ng himself to teaching 
Aviation, and he will train 
you for a position in this 
great new industry as 
only a Veteran World 
War Flyer can train you. 
Under Major Rockwell's 
guidance your future in 
Aviation is assured. 








ee a 


with a definite certainty of your future. 


In 12 Weeks! 


Just devote about an hour a day to my Home 
Study Course, and in 12 weeks you can be 
mastering the principles of Ground Training, 
which are necessary before you take your 


place in any branch of Aviation. In a few 
short months I will give you practical avia 
tion training and prepare you for one of the 
big pay, thrilling jobs open only to men 


thoroughly trained in Aviation. 


No Advance Education Necessary or Experience Needed 


You don’t need to have a high school or 
college education to master my course. You 
do not even need to know anything about 
airplanes, motors or mechanics. My home 
course is thorough and complete. Every- 
thing is so clearly explained, with easy-to- 


fundamental principle of Aviation ground 
work and you will be well on the road to 
qualify for any important aviation job pay 
ing $300 to $400 a month. My Home Study 
Course will give you all the knowledge nec 
essary to pass the government's written ex- 





re 
* oe 
Be ‘ 7c understand text and pictures, that in a few 
short months you will be able to grasp every ics 


You Learn Principles of Aviation at Home 
Then Choose Any One of 40 Ground Jobs. 
--- lf You Want Actual Flying, My Home Study Course 


teaches you the principles of flight. When you have completed the to you. Right 
ground training I will arrange for you to take your flying instruction now the demand 
at any licensed airport near your home at special reduced rates. Or if f trained men 
you want you can come here to Dayton and get training at one of the pert = 
finest and best equipped airports in America. No matter where you he ye oo for 
learn to fly you can qualify for a pilot’s license and a high pay flying : 

mail service, and other important branches of 


aminations for mechan- 
’ or pilots’ licenses. Employment 
Service 


After you gradu 
ate I assist you 
in getting a job 
without. any cost 











| Your Job Is Here 


job in passenger lines, 
flying. 


Only Trained Men Can Qualify in Aviation 


The big money in Aviation does not go to the novice 
tf apprentice. Only TRAINED men can command the 
igh salaries. Employers are glad to pay big money for 
men who know Aviation—builders, mechanics, service 
and maintenance men, and flyers. Let me prepare you 
for one of the many high salaried Aviation jobs open 

trained man. I will prepare you to take your 
> in the most fascinating, fastest growing industry 

world. Act now while my special offer lasts. 
1 this coupon to me for a copy of my famous 
Dook. 








Major Rob’t L. Rockwell —s_ 
The Dayton School of Aviation 





_ Satisfaction or Money Back 


am so sure that you can learn Aviation ‘with my help 
and step into a big aviation job that if you are not 
satisfied when you have finished my course, I agree to 
return every penny of your tuition. 


MAJOR ROB'T L. ROCKWELL 


THE DAYTON SCHOOL OF AVIATION 


Desk A- DAYTON, OHIO 


Desk A-31, Dayton, Ohio. 
Dear Major:—Please send me FREE and _ without 
obligation a copy of your famous book on Aviation; 
also your special tuition and position offer 


Name 
Addre 
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FEED that SPARK 
of GENIUS! 


Spur your own mind on to greater 
accomplishment by consulting with 
experts who have produced talking 
pictures—the most amazing invention 
of a decade. Profit by this chance of 
a lifetime at absolutely no expense to 
yourself. Make your plans now to 
spend a glorious week’s vacation in 








motion picture studios as one of the ; Mi 
" s 

broades 
and am 
now off 
tical 90 
to ambit 
electrical 
supply 

trained Y 
ing the 
ever befo 
industry 


Fe 


winners of the 


FREE-TRIPS 
to Hollywood Contest 


explained in full detail in the 


See How Easy 


You Can Learn 
HYPNOTISM 


TRY FREE § DAYS! 


EE for yourself how easy it is to master the great science 

of Hypnotism—how quickly you can learn to bend peo 
ple to your will—banish fear, worry and opposition—in- 
crease your earnings—and force others to give you the 
recognition, power, and admiration you deserve. I'll show 
you how to use this great force to help you master every 
situation or The Five Day Trial is FREE! 

In just a few hours I'll teach you the hidden secrets of Hypno- 
tism-—the methods used by the great operators—the amazing things 
you can accomplish once you understand this mighty power. You can 
use it to overcome obstacles, achieve your fondest ambitions and be 
come MASTER of yourself, friends and acquaintances—either sex 
Now you can quit being just one of the crowd—now you need not 
be unpopular, lonesome or unhappy a minute longer. Through this 
strange power you can learn how to stand out—dominate—to 
make your life what you want it to be! - 

In his startling NEW book, The Mysteries of Hyp- 
Science of Hypnetisom, the world famous notism Revealed 
hypnotist—Prof. L. E. Young—reveals How to Hypnotize at 
the most carefully guarded secrets of a Glance 
this fascinating subject He not only Susceptible Subjects 
explains the methods of noted hypno- How to Hypnotize by 
tists, step by step—but tells clearly all Telephone. 
about the nine stages of Hypnotism, the w to Give an En- 
Hypnotic Mirror, Mental Telepathy, how tertainment 
to select your subjects, magnetic healing How to Make Others 
methods of hypnotizing. how to waken Obey You 
the subject, how to make money out of Overcoming Bad 
hypnotism! Habits 
Try 5 Days FREE—Send No Money How to Do Dozens 

So confident are we that Prof. Young of Hypnotic Feats, 
and his great book will quickly teach Use of Hypnotism in 
you the science of hypnotism, that we Operations. 
will send you a copy without one cent 


in advance! Simply clip and mail the 
coupon below When the book arrives pay a 
the postman the special low price of 
$2.50 plus few cents postage. Then test 
the powers of Hypnotism 5 days! If not 
amazed and delighted return the book Op 
and money will be refunded at once. o 
Le y 
/ x Uh 


ll _ " = —$——$__— 
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January issue of 


THE VOICE OF SOUND PICTURES 


creen 


secrets 


Magazine 


 . 


Read 

Micha 
of Wi 
Ass'n, 
the F 
1 


And that isn’t all—you can dine and 
dance with your favorite movie stars, 
visit their homes, and watch them 
work on the set, as the guest of First 
National Pictures and SCREEN 
SECRETS. 
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FRANKLIN PUBLISHING CO., 


Dept.A-42!. 800 N. Clark St., Chicago 


[ Franklin Publishing Co., Dept. A-421, 
800 No. Clark St., Chicago, IIl. 

Please send me your amazing new book—The Science of 
Hypeotism —by Prof. Young. When the book arrives, I'll pay the 
postman only $2.50 plus postage. If I am not satisfied after 5 
days’ trial, | may return the book and you are to refund my money. 


Name pnecceneapesnsomuiens . | 
| Street and . ‘ qnensnccevesens 
Town EE 
If you are likely to be out when postman calls, send $2.50 
with coupon and we'll pay delivery charges. Customers outside 
| v 


S. must send cash with order 
ee ee ee ee 





If your news dealer can’t supply you, send 25c to 
SCREEN SECRETS Magazine, Fawcett Publications, 
Inc., Minneapolis, Minn., and a copy of the Janv- 
ary issue will be mailed to you immediately. 
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You Can Be a “Registered” 
Radio Technician in © 90 Days! 


Tremendous 
Opportunities 
For Trained 
Men in This 
Fast Growing 
industry 


The School of Engineering 
f Milwaukee, home of 
broadcasting station WISN 
and amateur station W9SO, 
now offers a complete prac- 
tical 90 days’ course in radio 
to ambitious men, This grea: 
electrical school is helping to 
supply the great shortage of 
trained radio technicians by giv- 
ing the most practical training 
ver before attempted in the radio 
vdustry 


Federated Radio Trade Association 
Endorses S. of E. Radio Graduates 


The Wisconsin Radio Trades Ass’n now compels 
every radio service man to pass severe examinations 
and become registered. Dealers are tired of un- 
trained, incompetent help. Radio trade associa- 
tions the country over are planning to follow Wis- 
The School of Engineering is 


Operating Room of 
Broadcasting Station WISN 
at School of ae 








222 2PLR_EL LEM L L L L 


ip 
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Read this letter from 
Michael Ert, Past Pres. 
of Wis. Radio Trade 
Ass'n, and now Pres. of 
the Federated Radio 
Trade Ass’n: 


“We have investigated 
your Radio and Broad- 
east Course now being 
given at theSchool of En- 
gineering of Milwaukee, 
and are acquainted with 
the high quality of edu- 
cational work you have 
been doing for years. 


Therefore, the Wisconsin 
Radio Trades Association 
hereby authorizes you to 
prepare men to receive 
Radio Serviceman’s Reg- 
istration Cards, clasees A, 
B or C, of the Wisconsin 
Radio Trades Associa- 
tion.” 








FREE Mail coupon today for copy of catalog 
describing the S. ‘of E. 90 

Course and our Earn-While-You-Learn 
plan. Writenow! Classes Now Organizing. 


ae 


BOO 





SCHODL-f E 


Dept. MM-130, Milwaukee, Wis. City 


Founded 1903 





consin’s ex: umple. 
the only institution in the country whose course is 
approved by a radio trade association. Graduates 
of theS. of E. are“registered.”—14 8. of E. men suc- 
cessfully employed by Radio Corp. of America Photophone, Inc. 


Most Thorough, Practical 
Radio Course in America 


Here in this big splendidly equipped electrical school (from 
which Station WISN is operated) you can secure in three 
months the most thorough, the most compact, practical radio 
training offered anywhere. Covers entire field of radio! 
Complete course includes Radio Laboratory Practice, Radio 
Telephony Theory, Radio Transmission, Code Instruction, 
Electrical Mathematics, Service and Installation, Radio Salesand 
Merchandising. Daily broadcastingfrom WISN. All trainingis 
100% practical. You learn in three short months! 


Part-Time Job While You Learn 


If you can finance your 
tuition we will assist you in 
getting part-time work to 
help pay living expenses 
while at school. 


Dept. MM-13 


me, without obligation, FRE 


days’ Radio 


Address 


waukee 


also particulars about “Earn While 





Towers of Broadcasting Sta- 
tion WISN on School of En- 
gineering building. This 
station now being operated by 
School of Engineering. 


Television 
Included 


Complete Radic Course 
also includes study of fun- 
damentalis of Television 
and latest developments in 
that gigantic new field. 
Enables anyone to keep up 
with progress of this now 
industry. 


wooo ee ET EE EE EE 


School of Engineering, Milwaukee, W's., 
8 


{ am Interested in your 90 days’ Radio-technician Course. Sent 
SE BOOK describing course in detail, 


Learning” plan. 
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Let Slammin 








Amazing invention that ends 
all trouble, annoyance and 
expense of slamming doors, 
and brings fortunes to 
agents. Just one look at this 
clever device and the sale 
is made. Can be installed 
in a few minutes with just 
a screw driver. Saves 
nerves, besides enormous 
less through broken glass 
and wasted fuel. Every 
office, factory, store, insti- 
tution, or public building 
needs one for every noisy 


Clever Demonstrator 








Entirely New 
Principle--- 
Look! A full sized sample on 
miniature door furnished every 
Kant-S'am is different from 
any other door control... It’s more than that? An actual 
: working sample mounted on 
on new oil principle, that miniature door. With this 
controls door like human clever demonstrator you can’t 
vice without adjustments. just a few minutes’ time 
Always efficient in any Demonstrate this clever device 
of dollars each year in fuel 
A azin I L and broken glass, and you're 
& y ' o ' coupon for Amazing Free Offer. 
in Price! RIN 
riced control ever offered with a factory guarantee. Pays 
ig commission that makes agents $15 a day and more, 
work. Just take orders and collect the big commissions 
ADVANCE! 
NOW—TODAY is the time to mail the coupon for TRE 
MENDOUS FREE OFFER. Get in on the ground floor 
among my representatives. Just open and 
shut your demonstrator 5 or 6 times a 
$50 a week just as easy as singing a song. 
You can’t afford to wait, because terri 
hand them out—mail your name and ad 
dress on coupon below, and I'll reserve 
- Dept. W-5 BLOOMFIELD, IND. 
T - —_—_ —_—_—-— —_ —_—_ —_— _ —_ ”_ —_ 
K 
DEPT. W-5, BLOOMFIELD, IND. 
GENTLEMEN: Please reserv and send me full 


aoor 
Offered FREE! 
H 
Works in Oil 
active agent! Can 1 offer you 
et pneumatic, but is built an easy-to-carry, light weight 
hand Gives lifetime ser- fail. Sales pour in, and in 
weather. tell how it saves thousands 
hound to make good. Mail the 
cant-Slam is neat, compact, light in weight and is lowest 
asily, just showing it. Simple demonstrator does all the 
and clean up the profits being distributed 
day and you'll be making $30, $40, and 
tories are being taken as fast as we can 
your territory for you. 
Kant-Slam Door Check Co. 
ANT-SLAM DOOR CHECK CO., 
e my territor “ 
details of your AMAZING FREE OFFER. I am not obligated 


Name 


Address 


| Town 


STRAIGHT-LINE 
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Letters from the Shop Mail Box 
(Continued from Page 176) a 





And here’s the answer Tony got. We'd 
say he was doing well to get 1700 mile 
distance with one tube! Probably his isolat. 
ed location accounts for it. Maybe televi- 
sion would come in well if such reception 
is possible with one tube. 

Dear Sir: 

I should say that you are doing ex- 
tremely well with your one-tube set, to have 
covered 1700 miles with it, and during not 
such a favorable part of the year, either. 
Congratulations, and keep up the good 
work. 

Yes, you can make it a two or three-tube 
job. I'd like to tell you how. But it would 
involve a lot of explanation, diagrams, etc., 
that could scarcely go in a letter. Besides, 
since other fans have written in with the 
same question, I’ve prepared an article go- 
ing into the subject in detail, which will 
appear quite soon. So I’m askjng you to 
wait for that. It won’t be long now. 

To use two pairs of phones instead of 
one, connect them in series; that is, connect 
one tip of one set to one phone terminal on 
the radio set, the other tip of the first 
pair of phones to one tip of the second 
pair, and the remaining tip of the second 
pair to the other terminal of the set. You 
see, in this way you force the current to flow 
through both pairs of phones alike. You 
will find this quite satisfactory. 

* * * 


CHOES of Mopern MEeEcnanics’ first 
“Win Your Wings” contest are still 
heard in the editorial offices. One of the 
prize winners from far off Honolulu writes 
below expressing his thanks for the free 
airplane pide which he won. Before reading 
his letter-——and afterwards, too—stop and re- 
mind yourself that another great aviation 
contest is announced elsewhere in this issue 
in which the prize is a complete course in 
flying! The best part of it is that the « 
test will run every month for one solid year, 
so that if you don’t win the first month you 
can try your luck again. Complete details 
are announced on page 92—and let us re 
mind you that the first step in winning is to 
send in your entry at once. Now let’s go on 
with Mr. Kondo’s letter from that fascinat- 
ing land of the pineapple and the hula: 
1520 Liliha St, 
Honolulu, T. H. 
Mr. Roscoe Fawcett, 
Modern Mechanics Magazine, 
Robbinsdale, Minn. 


Dear Mr. Fawcett: 
Your letter of July 29, including the five 


(Continued on Page 188) 





Thank You for Mentioning Modern Mechanics and Inventions for January When Writing to Advertisers 











wo 





Get in 
insisten 
master 
| will ¢ 
I have 
success: 
are no’ 
I'll pre 


you Ww 
more f 
Start n 
this co 


FREE 
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and in 90 Days’ 
You Can Geta Big Pay Job 


ELECTRICITY 
iL 


ption 


ial Get into this profitable profession. Get into Electricity where there is always an - 
net insistent demand for your services at highest pay—$50 to $150 a week. Learn to iN 
wy master the magical “‘juice”—the power that puts and keeps the universe in motion. ¥ 
oa [ will teach you by the simple, practical personal instruction method. For many years 
[have been training men by this Shop Plan System which has proved to be the most ye il 
whe successful method for making well trained electrical experts. Many of my graduates al 


are now earning $50 to $150 a week and if you will put your future in my hands 


ae I'll prepare you to earn that much. Coupon 
iw (No Books---You Learn on Actual Machines | for My 


You learn on real electrical equipment, with real tools. My Special School Shops are fitted 


go- 2 
will th Switch Boards, Generators, Motors, etc. You get first hand knowledge of A. C. and D. C . 
wi Armature Winding, House Wiring, Splicing, in fact everything you 
, > - 
| to need to know to become an electrical expert. I also give you com 


plete instruction on Automobile, Aviation and Radio Electrical Sys 
of tems and Batteries FRE® 


nect |, ll Train You the McSweeny Way Book 


on I don’t believe in books or printed lessons, or dry lectures. I believe 
first ; in the practical shop way. I want every McSweeny Graduate to be 
ond an electrical expert, and that’s what he becomes when he finishes my 
course. Here I put you into the very heart of electricity. I teach and 
ond you every phase from A to Z—alternating and direct currents. My 
You course is complete—lInstallation, substation work, motor and generato: e 
low ‘ repairing, telephone, telegraph, and radio electricity. Special 
“ F s . 
You No Experience or Education Needed! 
You don’t have to have any special previous education or training, to L 
grasp my simple method of instruction. You don’t even Ow 
Z need to know anything about electricity now. I don’t 
first . care if you can’t tell a motor from a horse-and-buggy T S28 
: this minute—I guarantee that when you have finished ul ion 
stil] *? my course you will know electricity thoroughly and be 


fa qualified to fill a big pay job. And if you are not, | 
the " : I'll refund every penny of your 0 ers 


tuition 


fon ik f : | Guarantee Satisfaction 


1 re If, after completing 
7 my training you 


ation M il h Ce Ce re not 100% sat- 
. al t e oupon isfied and are not 


That’s your next step right now. It will bring qualified to fill one 
of the big pay 








sles you my remarkable low tuition offer and also ae ; 

. ar . : . electrical jobs, I 
( ull details of how you can master this highly will refund every 
year, paid profession and in a few short weeks be cent of your tuition 
— ready to land a real job at real pay. Learn why 
men you will like my school—why fellows say it’s gm ge Mail This to Nearest School am um "j 
wn more fun than work to train the McSweeny Way. - — 
Is Te Start now to better yourself. Act at once. Mail wl J. H. an — Pres., a 
is to this coupon for my famous Big Book — sent — om ectrical Shope. 
= ie FREE J. H. McSweeny, President. ept. E-13-R, 1815 E. 24th St., Cleveland, oO. 
a Dept. E.13-R, 263 Madison St., Memphis, Tenn. 
inat- , : ; 
: (Write to Nearest School) Dear Mac: Without obligation send me a copy of your 
i: big free book on ELECTRICITY; also details of 
: remarkable tuition offer and complete Radio Course. 
4. ! 4 
five -R, 1815 E. 24th St., Cleveland, Ohio Lew 

-R, 263 Madison St., Memphis, Tenn. Ss ae eS OS) ee ee Ge 
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High School | 
Course in 


Two Years! 
You Want to Earn Big Money! 


And you will not be satisfied unless you earn stead iy pro. 
motion. But are you prepared for the job ahead of you? 
Do you measure up to the standard that insures success? 
Fora more responsible postion a fairly good education is 
necessary. To write a sensible business letter, to prepare 
estimates, to figure cost and to compute interest, you 
must have acertain amount of preparation. All this you 
must be able to do before you will earn promotion, 
Many business houses hire no men whose general know- 
ledge is not equal to a high school course. Why? Because 
big business refuses to burden itself with men who are 
from promotion bythelack of elementary education. 


Can You Qualify for a Better Position 


We have a plan whereby you can. Wecan give you acom- 
plete but simplified high school course in two years, givin 
ou all the essentials that form the foundation of practica 
usiness. It will prepare you to hold your own where 
competition is keen and exacting. Do not doubt your abili- 
ty. but make up your mind to it and you will soon have 
the requirements that will bring you success and big 
money. YOU CAN DOIT. 
Let us show you how to get on the road to success, 


It will not cost you a single working hour. Write today. 
It costs you nothing but a stamp, 


American School 


Dept. F H-133 E Drexel Ave. and 58th St. Chicago 





American School 
Dept. H-133 Drexel Ave. and 58th St., Chicago 


Send me full information on the subject checked and how 
you will help me win success. 
...Architect ...-Business Law 
. Building Contractor ‘ Sees 1 mt Ad 
... Automobile Engineer ..Machine Shop Practice 
.--Automobile Repairman ....Mechanical Engineer 
. Civil Engineer ....Shop Superintendent 
.. Structural Engineer one -Employment Manager 
. Business Manager Steam Engineer 
..-Cert. Public Accountant Foremanship 
-Accountant and Auditor ....Sanitary Engineer 
os kkeeper .. Surveyor (& Mapping) 
... Draftsman and Designer . .. Telephone Engineer 
...Electrical Engineer a peesre ih Engineer 
.-Electric Light & Power . ..High Sc Graduate 
neral Education . Wireless Radio 
-- Vocational Guidance 
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Foremen / 


Increase Your Pay ¢ 


No matter how me years you've been on the job, you'll 
find LaSalie home-study training in Modern Foremanship a 
real money-maker for you. Here’s why: t after the 
war, Hugo Diemer, Meyer Bloomfield a oulbes of other 
experts who had won distinction in the field of production 
engineering, undertook to gather, analyze and > for 
LaSalle the Supemenene ee > than 5,000 practical fere- 
and production in every line of industry. 
thie basie material they. built a truly remarkab 
course covering every phase of the foreman’s job. 
Mave seatnes two promotions and a ‘raise’ in salary of 
“Have increased the production of my de- 
part **My monthly salary is now $310 —a ‘raise’ 
of $125 a a month — these are but a few of the many tributes 
LaSalle ay ate training in Modern Foremanship. 
w cost; qony, te Complete details in an attractive 
64-page book, “Modern Foremanship,’’ sent you free upon 
request. Write for it today. 


LaSalle Extension University, Dept. 1493-MF, Chicago 





LEARN TO PAINT | 
SIGNS 6 SHO CARDS! 


Complete instruction book written in plain language 
“HOW TO PAINT SIGNS AND SHO’ 
S”’ teaches you this money-making tr 
casily, quickly. No talent or experience requi 
rn good money spare or who oo ae ae LAINS EVERY. 
Alphabets, Colors, HOW TO MIX PAINT 
. Window, Board and Wall Signs, Ready- made 
, Gilding, TRICKS OF THE » 
> alphabets and designs. SPEC $ 
BALL BEARING SHOW CARD PENS FREE if or 


at once. 
SEND NO MONEY 
Just send your name and address. We'll send this ren 
able book with pens at once. On arrival pay pommee ‘ 
8 plus small delivery charge. Money back in 
if not pleased. Price outside ef U. S. $3.20 Cash with order. 


Globe Publishing Co., Div. 31, Syracuse, N. Y, 





Theres Quicker Bigger 
MONEY for YOU~in 


Earn $2000 to $5000 a Year 
or Have a Business of Your Own 


Whether you want a job at ¢ 
pay or a highly profitable busine 
of your own—the Poultry I: 
try offers you more than 
other. There's a shortage of ¢ 
try meat and eggs—a shortag 
trained poultrymen. I'll train 
quickly at home—to fill a ¢ 
job in Poultry—and our FRE! 
Students’ Employment Dept 


Spare Time er Full Time De!P_you get one 
you n Cash-in BIG FREE Book Shows Way to 
No oe . “whaee you live— 
city, town or country—or what Big Pay and BIG Profits 
you do now, my proved meth- fail coupon below TODAY 
ods will assure your success -for my Big NEW FRE! 
rightfromthestart. I'lishow Rook, “‘How to Raise Poult: 
you how to make from $2,000 for Profit.’’ My forty years of 
to $5,000 a year—and UP! experience are yours. The Pou! 
And, if you choose to start try Industry needs YOU 
your own business, I'll show need my book. Get it . 
you how to make your tiny —and get in line for 
investment multiply itself au- the BIG Money that's 
tomatically. What I've done waiting for you in 
for thousands of others—I POULTRY. ? 
ean do for you. 








Mail NOW for FREE Book 


{NATIONAL POULTRY INSTITUTE, Dept. 413-E 





Washington, D. C., Att'n: Harry M. Lamon, Pres. 
Dear Mr. Lamon: Send me your FREE Book, “How to Raise 
Poultry for Profit.’’ 1 want to know more about my oy 
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‘Build Your Own Seaplane! 


' For the First Time in Publishing History, Plans for a 
- Light Seaplane Are Now Available in the 1930 Edition of 


The wayene Manual 


Published by 





~ OTHER FEATURES 


Complete Plans, Baby Bullet Raceplane 
Foreword by Major H. H. Arnold 
Why an Airplane Flies, by Ivan Driggs 
How to Fly, by Gene Shank 
Lincoln Sportplane Plans 














At Your Local Newsstands, or iho — s 
MODERN MECHANICS AND INVENTIONS MAGAZINE 
501 Seventh Avenue South Minneapolis, Minn. 
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The biggest value you ever saw 
advertised anywhere «+++ -+-+- 


Haven't you often wished that you could draw cartoons 
illustrate some idea, sketch some pretty face, et 
You can do all of these things. One of America’s 
most famous Cartoonists and illustrators has de 
great, simple system for success in all 
es of Commercial Art This system has 
revolutionized the entire theory of drawing. It 
means that drawing can be as easy for you as 
writing—much simpler than learning short- 
hand, bookkeeping or typewriting. We 
are now placing this original system for 
learning Drawing, Art and Cartooning, 
consisting of 34 lessons with over 509 Illustrations, 
within reach of every one. If you will devote a few 
hours each week to the Course WE ABSOLUTELY 
GUARANTEE that you will learn to draw anu 
draw well before you have half finished the Course 
If we fail to make this claim good, we will refund 
every cent paid us By eliminating a large office 
force for answering correspondence, expensive cata- 
logs, etc., we are enabled to make a price of $2.98 
the cheapest price ever known for a high-grade 
home study course. Learn to draw. It is a big 
asset, no matter what fleld you are in, 


SEND NO MONEY 


Drawing Course sa: 





Just order the course and 

on arrival pay postman $2.98 
plus a few cents postage, payment in full if you order 
for the entire Course and Drawing Outfit Course at once, 


the 
we 


If not entirely satisfied, return within five will include a draw- 
days and we will Refund Money. Address ing outfit, consisting 


of artists’ pencils, pens, 


LEDERER SCHOOL of DRAWING, paper, erasers, thumb 


Dept. 250-™ Chattanooga, Tenn. you t 


tacks, ete., enabling 
to work with. 


u 
Orders from outside the U. S. A. are outany additional cest. 





parable $3.28 cash with order. 














1. Why do you want to be a pilot? 


See page 92. 











Next to actual practical work 
in shops, the new Extension 
Course now being offered by Uni- 
versal Aviation Schools is the 
best possible initial aviation 
training you can secure. The 
knowledge and experience of 
trained men now Instructing in 
the world’s largest system of avi- 
ation schools has been combined 
in the preparation of this course. 
Entire cost of course credited if 
Universal Flying Course is taken 
later. Get the facts. Learn how 
you can master aviation theory 

at home. Clip 


the coupon, 
oxIVeRsA anos! fill in and 





UNIVERSAL AVIATION SCHOOLS 

Division of The Aviation Corporation 

1166 B oatmen's Bank Building, St. Louis, Mo. 

Please send literature descri>ing Universal Aviation School’s 
Extension Home Study Course. 


WamGoc cn coce sees cccccc ccc ccccewes cocchQQeccee 














Letters from the Shop Mail Box 
(Continued from Page 184) 





dollars for the free airplane ride which | 
won, came today. 

Mr. Alfred Shuttlewood, president of th: 
Hawaiian Aeronautical Industries, has prom- 
ised me a hop longer than the ordinary 
hop. This is due to my connection with 
the school as a student and also because the 
papers here have been playing up the fact 
that Hawaii had one prize winner in the 
“Win Your Wings” contest. 

I assure you I will always take great inter- 
est in your publication. 

Air-mindedly yours, 
YOSHIO H. KONDO. 


ae * * 


Some of the Hangar Gang have built 
themselves a glider. Here’s the letter they 
sent: 

Dear Editor: Minneapolis, Minnesota. 

Enclosed are pictures of a glider con- 
structed from Modern Mechanic’s how to 
build series. The young enthusiasts are 

Gene Mousseau and Bernie Veileaux of 

Southeast Minneapolis... The boys are six- 

teen years of age and displayed unusual 

skill im its construction. These pictures 
were taken prior to and after test flight. 

Afterwards the pine and wire pegasus was 

put on exhibition at the Minnesota State 

Fair. The garage in their back yard is 

the hangar and birthplace of air-minded 

South East, 


Yours, The Hangar Gang. 


We are printing below a photograph of 
their Northrop type glider. It appears to be 
a well executed job and the anonymous 
members of the Hangar Gang who did the 
work are to be congratulated. 








ND betwixt the roses and flowers we get, 
once in a while some feller has a pain 
in the w. k. neck and he gives us what for. 
We take it like sports and come back for 
more. Listen to this: 
Dear Sirs: Austin, Texas. 
I felt that I had to write. You have 


many good articles in “Modern Mechanics”, 
but they are not complete. It seems that 


(Continued on Page 190) 
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20” Wing Spread 


Here is a brand new development in a model 
plane for you—an endurance model. It has 
many novel features which give it endurance and 
flying qualities that you have never before experienced. It 
will stay in the air for a minute—a minute-and-a-half or 
more It is very light—weighs less than an ounce—and 
practically ecrash-proof. You can fly it again and again 
The American Red Racer is easy to construct—the out 
fit being complete in every detail, having all plans, parts, 
covering paper, motor, propeller and dope. You can com- 
plete it quickly and marvel at the flights it will make for 
you. Records of 150 to 400 feet have been made. With 
i heavier motor you can get great speed and distance. 
The wing spread is 20 inches and the fuselage is built 
up—measuring 14 inches. A very powerful, flexible, long- 
running, smooth motor, as well as special bearing for 
propeller. This plane will fly wonderfully hand launched 
or will R. O. G. rise and make perfect 3-point landing 
The price is low—remarkably low—for such a perfectly 
designed plane that has so many flying qualities You 
will want lots of these American Racers for yourself and 
your friends. It makes a wonderful gift 
Order yours right now—don't let a day pass without 
getting the fun and instruction that is in store for you. 
Price postpaid complete only $1.00 or we will send 6 
postpaid for $5.00. 
Complete catalog showing other construction sets and 
ready-to-fly models from $1.00 to $5.00 given with your 
order, or sent for 10¢ with free glider. 


AMERICAN MODEL 
Pg AIRCRAFT COMPANY 


DESK 02 NEW HAVEN, CONN. 








BIG FuN 
You apparently see thru Clothes, Wood, 
Stone, any object See Bone; in Flesh. 
radio picture films, takes pictures without 
f You'll like "em. (1 pkg. with eac’) 25¢ order). 
MARVEL MFG. CO. Dept. 88, NEW HA'/EN, CONN. 








Railway Mail Clerk 
P. O. Clerk 

Post Otiice Laborer 
File Clerk 


Chauffeur-Carrier 
Skilled Laborer 
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Every Handy Man needs 
SMOOTH-ON NQ | 


MOOTH-ON No. 1 

hardens like iron and 
expands in doing so tog 
make cracked, open or 9 
loose parts everlastingly 
tight. 

Don’t pay any professional fixer a big 
price to make such repairs. With Smooth- 
On No. 1, you yourself can do a perfect 
job for a few cents and usually in a few 
minutes. 


Get the Smooth-On habit and you will 
quickly find that it keeps many dollars in 
your own pocket. Try it on the following 
and see for yourself: 


In the Home 

Stopping leaks in steam, water, gas, oil or stove 
pipes, mending cracks, breaks or leaks in furnaces 
and boilers, radiators, tanks, sinks, pots and pails, 
making loose handles tight on umbrellas, knives, 
hammers, brushes, drawers, etc., tightening loose 
screws, hooks, locks, door knobs, etc. 


On the Automobile 
Making bursted water jackets 
and pumps good as new, stop- 
ping leaks in radiator, hose 
connections, gas tank and gas, 
oil and exhaust lines, making 
a fume-proof joint between 
exhaust pipe and tonneau 
heater, tightening loose head- 
light posts, keeping grease 
cups, hub caps and nuts from 

Write for loosening and falling off, ete. 
FREE BOOK To get per fect results, write 

to us for and use the Smooth- 
On Repair Book. Free if you 
return the coupon. 

Get Smooth-On No. 1 in 7-oz., 

1-Ib. or 5-lb. cans at any hard 

ware store, or, if necessary, 

from us. 


Doit witfi SMOOTH-ON 


SMOOTH-ON MFG. CO., Dept. 69, 
574 Communipaw Ave., Jersey City, N. J. 


Please send the free Smooth-On Repair Book. 
Name 
Address 


1-30 
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a Here's an opportunity for every - 

one to develop big muscles and 

obtain great strength by using this 

heavy tensioned PROGRESSIVE 

EXERCISER adjustable from 20 to 200 

Ibs. resistance. Complete instructions come 

with each exerciser. Get rid of those aches and 

pains, indigestion, constipation, headaches, etc., and 

build up your bedy and look like a real He man! 
Simply pay the postman SEND NO MONEY! 
on delivery, $2.00, plus @ 
few cents postage, for five- 
cabled exerciser, or $4.00, 
plus postage, for ten-cabled 
exerciser. Money back in five 
days if dissatisfied. Write 
Progressive Exerciser Co. 
Dept. 1601, Langdon Building 
Duane St. and Broadway 
New York City 





Over the Mountains 


Think of it! FIVE HUNDRED FIFTY-NINE MILES over rough 
mountainous country burning only ELEVEN GALLONS OF GASO 
LINE. Imagine more than FIFTY MILES TO THE GALLON, That 
is what the WHIRLWIND CARBURETING DEVICE does for D. R 
Gilbert, enough of a saving on just one trip to more than pay the 
ost of the Whirlwind 


The Whirlwind Saves Motorists Millions of Dollars Yearly 


Whirlwind users. reporting the results of their tests, are amazed 
at the results they are getting Letters keep streaming into the 
office telling of mileages all the way from 22 to 59 miles on a 
gallon, resulting in a saving of from 25% to 50% in gas bills 
alone Mark A. Estes writes: “I was making 17 miles to the 
gallon on my Pontiac Coupe Today, with the Whirlwind, I am 
making 35 5/10 miles to the gallon.”’ 
P. FP. Goerzen writes: “34 6/10 miles with the Whirlwind, or a 
gain of 21 miles to the gallon.” 
R “The Whirlwind increased the mileage on our Ford 
12 to 26 miles to gallon and 25% in speed."’ 
Car owners all over the world are saving money every day with the 
Whirlwind, besides having better operating motors Think what 
this means on your own car. Figure up your savings—enough for a 
radio—a bank account—added pleasures Why let the Oil Compa- 
nies profit by your waste? Find out about this amazing little 
device that will pay for itself every few weeks. 
FITS ALL CARS 

In just a few minutes the Whirlwind can be installed on any 
make of car, truck or tractor. It's actually less work than changing 
your oll or putting water in the battery. No drilling, tapping or 
changes of any kind necessary It is guaranteed to work perfectly 
on any make of car, truck or tractor, large or small, new model or 
cld model. The more you drive the more you will sare 

SALESMEN AND DISTRIBUTORS WANTED 

FREE SAMPLE AND $100.00 A WEEK OFFER 
Whirlwind men are making big profits supplying this fast selling 
device that car owners cannot afford to be without. Good territory 
is still open. Free sample offer and full particulars sent on request 
Just check the coupon. GUARANTEE 
No matter what kind of a car you have—no matter how big a gas 
eater it is—the Whirlwind will save you money. We absolutely 
guarantee that the Whirlwind will more than save its cost in gaso- 
line alone within thirty days or the trial will cost you nothing 
We invite you to test it at our risk and expense. You to be the 
sole judge 
-———— — — FREE TRIAL COUPON— — — — — — 
WHIRLWIND MFG. CO., 
999-—55-A Third St., Milwaukee, Wise. 
Gentlemen: You may send me full particulars of your Whirlwind 
Carbureting device and free trial offer This does not obligate 
me in any way whatever 


NAMB 
ADDRESS 
CITY 


COUNTY --. STATE ee . 
{]Check here if you're interested in full or part time salesmen position. 
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(Continued from Page 188) 


you think everybody knows everything 
about all you publish. 

Your “Oudin Coil” was about half ex- 
plained. I didn’t know what a condenser 
was. I spent about three dollars for con- 
densers, wire, spark coil, batteries, and 
about twelve hours of my time. AND, I 
made nothing. I changed wires a dozen 
times. The spark would jump about an 
eighth of an inch. Let’s see if you will 
publish this letter and good, complete plans 
for a “Tesla Coil”. I saw this coil some- 
where, but don’t remember where. It is 
a large coil which will make a spark jump 
a foot or more. It is on the same lines as 
an “oudin coil’. 

Yours, 
Warren Smith. 
We sent Mr. Smith the following letter, 
reading in part: 
Dear Mr. Smith: 
We are going to publish your letter in 
the “Shop Mail Box,” and we are drawing 
at the bottom of this letter a sketch which 
will help you in making the Oudin coil. 
We went on to explain the function of 
the condenser, wherein his trouble evident- 
ly lay, for at least a dozen Amateur Flec- 
tricians made the coil and reported fine re- 
sults, as witness this letter: 

Dear Editor: 

I built the Oudin Coil and got a licking 
from my dad. Everytime I made it spark 
I put half of the radio sets in the neighbor- 
hood out of commission. It sure works 
keen. The lady next door couldn’t hear 
on her radio for sour owl feathers. I can 
puncture glass with the sparks. 

Jim Watson. 
That goes to show that Mr. Burton’s ar- 
ticle on the Oudin Coil “hit the button”, as 
Andy Cramer, grease monkey at the Rob- 
binsdale airport, used to tell Freddie Resico 
when he made good landings in the “Win 
Your Wings” course of instruction. 
* * ial 
IRPLANES aren’t the only things which 
Mopern Mecuanics fans build in 
those interesting home workshops of theirs. 
A correspondent from Detroit writes, quite 
appropriately to that city of the automobile, 
that he is building himself a baby car and 
requests the advice of the consulting editor: 
Dear Editor: 

I am a Modern Mechanics fan and have 

read every issue since it has been out. I 


am in the process of building a small aute 
and am using a Henderson motor for 4 


(Continued on Page 194) 
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RRA 2. 
What Would You 
have done with the 


TESTIMONY 
OF THE DEAD’ 


by CHESTER L. SAXBY 


Read the amazing answer in the 
most extraordinary detective 
story you've ever shivered 
over! 


In the JANUARY 











What will you 
be doing one year 
from today? 


Turee hundred and sixty-five days from now 
—what? 

Will you still be struggling along in the same 
old job at the same old salary—worried about 
the future—never quite able to make both ends 
meet—standing still while other men go ahead? 

One year from today will you still be putting 
off your start toward success—thrilled with am- 
bition one moment and then cold the next—de- 
laying, waiting, fiddling away the precious hours 
that will never come again? 

Don’t do it, man; don’t do it. 

There is no greater tragedy in the world than 
that of a man who stays in the rut all his life, 
when with just a little effort he could bring 
large success within his grasp. 

Make up your mind today that you’re going 
to train yourself to do some one thing well. 
Choose the work you like best in the list below, 
mark an X beside it, mail the coupon to Scran- 
ton, and without cost or obligation, at least get 
the full story of what the I, C. S, can do for you. 


ee ee ee ee ee ee we ee 
INTERNATIONAL CORRESPONDENCE SCHOOLS 
Box 2322-C, Seranton, Penna. 
Without cost or obligati on, please send me a copy of your bock- 
let, “Who Wins and Why,’’ and full particulars about the course 
before which 1 have marked X in the list below: 


TECHNICAL AND INDUSTRIAL COURSES 


The New 
Faweett Magazine 


ALSO in This Issue- 


Stories by H. Bedford-Jones, Nick Harris, 
George Dougherty, Ruth Biery, Jay Kalez, 
and others. 








If your newsdealer is sold out, send 25¢ to 
Startling Detective Adventures, Fawcett Publica- 
tions, Inc., Minneapolis, Minn., and a copy of the 
January issue will be mailed to you immediately. 




















LJ 








s Architect 


Architectural Draftsman 
Building Foreman 


LJConcrete Builder 
JContractor and Builder 
] Structural Draftsman 
[)Structural Engineer 
Electrical Engineer 
[JElectrical Contractor 


ectric Wiring 


€ 
Electric Lighting 


Reading Shop Blueprints 


Telegraph Engineer 

Telephone Work 

Mechanical Engineer 

Mechanical Draftsman 

_}Machine Shop Practice 

_) Toolmaker 
Patternmaker 

jCivil Engineer 

[jSurve ‘ying and Mapping 


JBridge Enginee 

jJGas Engine Operatins 
BUSINESS TRAINING COURSES 

OC) Business Manag 

(J Industrial Ma 

[} Personnel Manz 

LiTraffic Manageme nt 


0 


Accounting = 
Cc. P. A. Coaching 


CiCost Accounting 

LJ Bookkeeping 

C) Secretarial Work 
[JSpanish [ French 
(J Salesmanship 

U Advertising 


WRARRO.ccocccccocescccccossccoseers - 


AC 
ci 


ldress.... 


ty 


Occupation 


If you reside in Canada, 


Correspondence Schools 


_] Automobile Mechanic 
Aviation Engines 
Plumber and Steam Fitter 
Plumbing Inspector 
Foreman Plumber 
Heating and Ventilation 
Sheet-Metal Worker 
Steam Engineer 
Marine Engineer 
Refrigeration Engineer 
(JR. R. Positions 
_JHighway Engineer 
_| Chemistry 
) Pharmacy 
}Coal Mining Engineer 
]Navigation [© Assayer 
}Iron and Steel Worker 
}Textile Overseer or Supt. 
[)Cotton Manufacturing 
}Woolen Manufacturing 
}Agriculture (2 Fruit Growing 
}Poultry Farming 
[)Mathematics () Radio 





[] Business Correspondence 


"JShow Card and Sign Lettering 
jStenography and Typing 

L) English 

jCivil Service 

}]Railway Mail Clerk 

]Mail Carrier 

1Grade School Subjects 

}High School Subjects 
}Cartooning 

}Illustrating 





[}Lumber Dealer 


... Btate 


send this coupon to the Internationa! 


Limited, Montreal, Caneda 





me 
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FLYING SQUADRON for $2.00 


New Great 
Construction Bargain 


Five [5] Flying Airplanes for $2.00 Thet 
Perform Like the Real Thing! 
Net construction sets but nearly assembled Plane 
Guaranteed toe fly. 
1) LONE EAGLE BOMBER—28 inch non-breakable Wine 
7 inch aluminum Propeller—shock absorbing Landing 
Gear—300 ft. flights—weight 3% ozs 
£) LONE EAGLE SCOUT—20 inch non-breakable Wing 
5 inch aluminum Propeller—Flexible Landing Gea 
-150 ft. flights—weight 244 ozs. 
)} LONE EAGLE MOTH—16 inch Balsa Wood Wing—i% 
inch metal Propeller—i150 ft. flights—weight % o- 
1) GREAT EAGLE GLIDER—16 inch non-breakable Wing 
<abin type Fuselage—Big Value 
5) LONE EAGLE STUNT GLIDER—12 inch Balsa Wood 
Wing—cabin type Fuselage—Does all Stunts. 
Each Set in individual Boxes; all packed in one tevin: 
carton Complete with interesting instruction Book 
All Five [5] for $2.00 
Postage Paid 
Aireraft Model Div.—Wilder Mfg. Co. 


103 Lucas Ave 








ST. LOUIS, Me., U.S.A. 











Most Amazing 
INVENTION 


FREE MACHINE 
FOR AGENTS 


WEEKLY IN 

SPARE TIME! 

Men, here is a wonder—the most sen- 
sational invention of the age! If you're 
looking for a rapid fire seller—an item that nets you 
100% profit—an item that sells itself to 7 out of 10 


men on demonstration—l've got it in Ve-Po-Ad, the 
amazing new vest pocket adding machine! 


Sells for $2.95—You Make $1.65 


This most remarkable invention does all the work of 
a $300 adding machine, yet fits the vest pocket and sells 
for only $2.95! It sells on sicht to storekeepers, busi- 
ness men, and everyone who uses figures—and makes you 
over 100% profit om every sale! Ve-Po-Ad does any 
kind of figuring in a jiffy, yet weizhs but 4 oz. Counts 
up to a billion, Shows total visible at all times. Per- 
fectiy accurate, lightning fast. Never makes a mistake 
or gets out of order, Over 100,000 in daily use! 


Get Your Machine FREE 

Live wire salesmen are dropping everything else and 
flocking to Ve-Po-Ad, _Ve-Po-Ad brings them quick 
money and lots of it. apiro out in California made 
$475 in one week! You can ‘“‘clean up” too! Only 10 
Bales s day in spare time will bring YOU over $95.00 
a week! You need no previous sales experience—Ve- 
Po-Ad sellg itself! If you are really interested in earn- 
ing a steady, substantial income, write at once for full 
details of my MONEY-MAKING PLAN and FREE VE- 
PO-AD given to new Agents. Do it NOW TODAY! 


Cc. M. CLEARY, Dept. 949 
303 W. MONROE ST. CHICAGO, ILL. 


A Gift Suggestion 


ID it ever occur to you 

that you can make your 

friends happy by giving 
them a year-around gift? That 
their memory of you could be 
kept fresh every month of the 
twelve? Well, it can—and in a 
way that will make Christmas 
giving’ even more of a pleasure 
than it would be otherwise. 

This year send them a year’s 
subscription to Modern Mechan- 

They’ll enjoy it as you have. 
It will prove a gift they won’t 
forget. 

Send the names and addresses 
of your friends along with a 
money order for $2.50 for each 
subscription ($3.00 if your 
friends live outside the United 
States.) 

A beautiful Christmas card 
will be sent in your name noti- 
fying your friend of the gift and 
the magazine will be mailed as 
you direct. Use the coupon be- 
low: 

















Modern Mechanics, 
501 7th Ave. So., Minneapolis, Minn. 


Send Modern Mechanics to 


Street 


Town 


State 


Sent by 


Stree! 


Town 
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NEW YEAR - NEW IDEA 
PATENT YOUR Ene 
Call or send me a sketch of 


your invention. Phone Longacre 3088 


FREE Inventors Recording Blank 
Confidential Advice 


U. S. and Foreign Patents secured by 
Z.H.POLACHEK 85 ites 


1234 BROADWAY. NEW YORK 











Je MYSTERY GAS LIGHTER 


JUST OUT. LIGHTS GAS INSTANTLY wiTHOUT 
SPARKS OR FLAME - SELLS LIKE WILDFIRE 
WHEREVER GAS 1S USED --RETA: A DAY FoR 25¢ 


: MARE $2.5. 4.Bay 


‘ same rece 





PACKED ON INDIVIDUAL CARDS wilh wsTRUCTIONS 


RUSH F8O22 FORGROSS om IP FOR DOZ 
SQUARE DEAL MFG.CO,, 2 2cstoNs' Pa. 


BUCHSTEIN’S FIBRE LIMB 


soothing to your stump—strong, 
cool, neat, light. Guaranteed 5 
years. Easy payments. Send 

for Catalog today. 








I. Buchstein Co. 
610 3rd Ave. So. 
Minneapolis, 
Minnesota 


Also fibre arms, and 
braces for all deformities. 


ORRECT 
Your NOSE 


to perfect shape while you sleep. Improve your 
entire appearance. Anita Nose Adjuster guar- 
antees SAFE, rapid permanent results. Pain- 
less. Age doesn't matter. 68,000 doctors and 
users praise it. Gold Medal Winner. _ Write 
for FREE Booklet and 30-Day Trial Offer. 
ANITA INSTITUTE 
175 Anita Bidg., Newark, N. J. 











Samples of 33 rare woods $2.00, 
20 cabinet and 20 inlay $1.75, 
er your choice $1.00. 
Sets labeled and postpaid. 
Send for Price List. 


OF ALL KINDS Craftsman Wood Service 


S-715 E. 62nd St. CHICAGO 














iIcKS 


wi rYate 
SCIENTIFIC JOKeEs 
NOVELTY CO FREE 

BE Tg A Ee siT 


00M Ge Ae 





Uv. 8S. Gov't 

asks 8. of E. to 

SJ est this huge 

a “Elec. generat- 

ng Unit, built 

for Panama 
Canal. 


Learn 
Electrical 
Engineering 


Electricity seeks men of action! Jobs up 

to $10,000 a year are open to men who 

have received special training such as is 

given in the School of Engineering of Mil- 

waukee—one of the foremost and best 

equipped Electrical schools in America. 

If you have 14 high school credits or 

equivalent, you can become an electrical 

engineer with Bachelor of Science degree. 

Lacking credits can be made up in our g, s. DEGREE IN 
short special course. 3 YEARS 


Complete, Practical Electrical Education 


Learn by the thorough, approved scientific methods which our 
26 years of specializing enable us to give you. In addition to 
Electrical Enginee ring, the following complete courses are given: 
A. C. and D. C. Armature Winding—Wiring and Testing 

-Commercial Electrical Engineering—Automotive Elec- 
tricity— Radio Sales Service and Broadcasting— Electrical 
Refrigeration. 


EARN WHILE YOU LEARN 


Coope pasion with large Milwaukee Electrical industries enables 
us to help place students in part time jobs to help their rH iy 
while learning. Low tuition. Board and room reasonable. 
Daily broadcasting. School orchestra. Fraternities. 


Send Coupon for Free Catalog 
NEW TERM BEGINS NOW 


§CHODL of f ENGINEERING 


Ilwaukee 


SCHOOL OF ENGINEERING OF MILWAUKEE 
i 5 Dept. M.M.130A Wells & Jackson, Milwaukee, Wie. 
Without obligating me in any way please mail free illustrated book “ Rive e+s 
| Through Electricity,” and particulars regarding the course I have masked with an X 
RESIDENT COURSES 
Electrical a bio Enei 8. Ss. Degree: (3 Years) 
Light Meter Wiring and Testi 
a ‘estin, 
Electrical meerpen ne ation. “ 
Radice Sales Service and Broadca 
Home Laberstory Service. (Home Stedy Course. ) 
tam interested Ie in © “Earn While You Learn" pian. 
Day ... Evening Classes. 





1T yr.— others 1's yrs. 
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Sell only de- 
vice in the world 
that ght es 

n 
re ion oft telephone and elec trie iron cords. 
Housewives and business men buy 1 to 50. 

NEW KIND OF CORD SET FREE 

Every Neverknot Salesinan is given FREE 
the complete Neverknot Switch plug Cord 
Set pictured. This new kind of 
ironing cord automatically coils 
itself out of the way and « 

new kind of switch plug pre- 

vents scorching and saves elec- 
tric bills. This set is a “gold 

mine’’ for house-to-house work- 

ers. It’s different and it’s yours 

free if you work for us. Don't 

delay! Send now for free offer. 


NEVERKNOT CO. 


Dept. !-M,4503 Ravenswood, Chicago 

















2. What is the purpose of the 
“Flight Tutor” device? See page 92. 





men look for 
ways to make more money and 
any mechanic will find many money- 

making secrets in these 7 big NEW books. 

All These Books Shipped FREE 
Tes, the whole set—T7 books, over 2600 pages 
with nearly 3,000 illustrations will be shipped 
free to convince you that they are brimful 
of money-making facts which every shop man 
should know. Right up to the minute; just 
off the press, these 7 big books edited by 33 
of the country’s best known experts give you 
a complete library of practical money-mak- 
ing facts and, best of all, we ask you to 
SEND NO MONEY | MODERN SHOP PRACTICE 

On our great offer you send only! = ¢ 
your name and address with the This new 7 volume 1929-1930 
name of your employer or other edition of Modern Shop Practice 
reference just as an evidence or} 18. bound in flexible binding, 
gold stamped and each book is 


Nics 


The New 
Jity Index 
facts 
at your finger 
tips; no need 
to hunt or 
study. 


good faith and we send you all of 
the books without charge or obli- 
gestion. Examine them; look them 
over carefully; find out anything 
you want to know and then if you 
want to keep them send only $2, 
then $3 a month until the whole- 
sale price of only $29.80 has been 
paid. If you are not more than 
satisfied with this free examina- 
tion, send the books back and you 
owe us nothing. 

SEND 
COUPON 
N 


chockful of facts and machine 
shop work—mechanical drawing, 
metallurgy. forging, shop math 
ematics, tool making, pattern 
making and hundreds and hun- 
lreds of other similar subjects 
which will make any man a bet- 
ter and more valuable mechanic 
Written in simple language, these 
books should be worth 10 times 





their price to anybody from 
mechanic to superintendent 


American Technical Seciety, Dept. S- 1320 


A _Orexel Ave. at 58th St. 


0 
ws Chicago, Il. 
Bend on your free offer 7 
#4 Mt I like the books I will 
month until the wholesale price 
1 will return the books and owe 


volumes 
send you $2 and after that $3 a 
of only $29.80 is paid. Otherwise 


“Modern Shop Practice.’ 


you nothing. Include free the 


special booklet outlined of reading course and also a certificate 


entitling me to membership in 
with full consultation privileges 


Name 

Address 
Employer's Name 
Employer's Addres 


the American Technical Society 


with 18 experts for one year 





Letters from the Shop Mail Box 
(Continued from Page 190) 7 


power plant. I have progressed with it very 
nicely until the question of what kind of 
wheels to use came up. I had thought of 
using motorcycle sidecar wheels, but find 
that the hub will not fit a Ford spindle. 
Would you be so kind as to give me what 
information you can in regard to any other 
kind of wheel I may use? I have made the 
car of old Ford parts, and the total cost so 
far amounts to about $25, so I want an 
inexpensive wheel. 





Sincerely, 
S. M. HANNA. 

314 Ford Building, 

Detroit, Mich. 

In answering Mr. Hanna, we have sug. 
gested that he use the 18x3 inch tires and 
wheels such as are used in light 500-lb. air. 
planes. It is interesting to note that Mr. 
Hanna is not entirely alone when it comes 
to the baby car idea, one inventor having 
perfected a three-passenger car which he is 
ready to put on the market to retail at $200. 
Photos of this interesting car appear on 


page 163 
xe a e 


NATCHING up a bit of waste to remove 

the printer's ink from his hands, the 
editor says “howdy” to a fellow mechanic 
who is unnecessarily apologetic in request- 
ing the floor for a moment. The suggestions 
which he makes in his letter are all good 
ones, and it so happens that Editor Ray 
Kuns of the Motor Mechanics department 
has been preparing an article on building 
small racing cars which will be seeing the 
light of print in a short while now. 


Dear Editor: 

Any room in the shop mail box for a 
greasy motor mechanic? If so, I'll have my 
say and clear out before I muss things up. 
I think your mag is first rate and never 
miss an issue. I like your articles on avia- 
tion and model building, but something I’ve 
been looking for in the Motor Mechanics 
department has failed to show up. That is, 
some ways or means of taking a light car 
and making it fast and dependable on 
the road. 

That’s my pet hobby—trying to see how 
much speed I can get out of a motor. | 
can’t claim any brilliant success, though, 
and I’ve been hoping that Mr. R. F. Kuns 
would give us a little dope on that. Here’s 
the sum and substance of what I’d be glad 
to see some time early this fall and winter. 
How to take a Ford motor, model T, and 
without any great expenditure soup her up 


(Continued on Page 196) 
rote 
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— BE an UNFORGETTABLE Story =) Before Kenneth McCarty 


: of the Late War a a* Mailed that Coupon 
°f ‘ i e He was an 
© Sa a le $182 Clerk~ 


sue. 
ug 


and 


4 
~ q ! After completing the 
. alr- \ course he wrote ws: 
“Yours is the finest course ever 
} a presented for the ‘Tenor Banjo. 


Mr. 
Before I enrolled with you, [ 


omes 4 “(i knew nothing whatever about 
Z y music. I was earning $18.00 
ving ad weekly clerking in a store Littl 
w : Play for Fun or ~~. the. opportunity 
s i] at had come. I took up tl 
$5,000 a Year course just for fun, But here t 


ith 
| ) . - “i 
200), } Lieutenant Warren puts a quick end to ,| Whether a salary of $65 to $100 2 playing in one of the best 


the mad assassins of his company. , Feet iee ae eatery time playing at Orchestras in western Michigan 
$5, $10, $15, or more a night a making $85.00 a week. 
interests you or not—think of our course and your kind 


operation have made 
the fun in store for you. In one =e 
y fessional Tenor 


qi 
| to three months we ean train “ 
: you at home to play this mar eee McCarty, 
. ’ “i velous, melodious instrument Hotel, South Haven, 
nove } with a fine easy skill that will 
7 make you the envy of all other 
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4 “a of being able to express yourself 
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ery election of th 
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ion portunity like this to learn at ; 
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ned in January os ek 
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Ray : Q ty po IT! cide NOW t t rear the instructor's 
- more about The Play-Way . Capes just as though 
> " ° ZA quickest § $ short-cut > » were right at your 
nent J “a devised to social and profession- Side. The Play- 
ding al success. a is sy 
o nteresting, FOO 
the FREE BOOK TELLS Poor : 
HOW good news 
Send at once for “The Play- SEND 
Way to Popularity and IT Now! 
Pay.” Learn all about rt 
unique method of training 
a at home, about the big, pre- 
ft fessional size Tenor Sanjo, 
ly “ Phonograph Records and com 
it plete Outfit that we send you 
Pp. ' , = . ‘ along with your very first les- 
er J ! son. Undreamed of possibili- 
. . : ‘ ties for pleasure, popularity 
a- } he . © and big pay are open to you 
ve tt 4 a the minute you “*become 
: iG , 7 i! good.”” The book below is 
cs . as ; \ Also Stories by “\ your first step. Take it now. 
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on HAROLD here before your eyes. \ Wf 
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et Big Free Book 
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, . ae JAY § Studie 128-010 100 Fifth Avenue, 
. é KALEZ : New York City. 
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Letters from the Shop Mail Box | 


FREE —F 

(Continued from Page 194) ¢ 
RA Di WALL ULE so that she can get out on the highway and 
hold her own with any fellow around fifty 


or sixty per. It can be done, I know, but 





Z < { Yr’ 

wew SCREEN GRID Sers ¢ am I'd like definite information to work on. f 
Ries Also when you have got that motor dolled 
7 gy mpage og up, how about some plans for sport and il 
rices—New, Screen Grid, A. C. | speed bodies for the old Lizzie? I sincerely ms 
umless All-Electric Sets—Standard hope you can find room in your mag for " 
A. C. Sets—battery operated sets— 6230) =e some dope like that, and any suggestions pa 
Priced as is I see along that line I'll carry out and tell = 
Lew as-co $15.95 » you the results. c 
also an attractive array of + Now to get away from the car line. 51 
peg ae i age 9 You’ve published articles on tricks with . 
ost complete catalog in radio— icks and “ser *® trick o— 

196 pages of unusual price values. cards, stage tricks a srong arm tricks. 

Write for it today! How about getting us a line on how these 


“crap artists” educate the “bones”? One I 


ALLIED/RADIO | eaoeertonehas |e 























CORPORATIO PW amount of curiosity and I’d like to have an 
Dept idea how he did it. form 

vee CAKES SY. <o_ i eaSO Wishing your magazine the best of suc- 
cess, I remain 30 Y 
S. E. POMERENKE. el 

x * ca 
3. Why do you think you would HE nice thing about this colyumn is that 

make a good pilot? See page 92. it starts nowhere and goes no place— A 
a sort of a ramble in aphasia. It isn’ In 
planned. It just writes itself. That’s why — 


Learn Without Study sometimes we seem to run too much to 


electricity, too much to airplanes, too much 























Aviatle 
tase | 
° 9 1 
Electrical to the features the book carries. But here's r 
Books an opportunity to say something about nex Dept. 
month. ae 
J 
Shipped Y’know, no magazine can be any better 
FREE than its contributors can make it. Hence it 
pays to get good contributors. Next month 
z will carry feature articles by Wm. Turner. 
Amazing Electrical ; He Po dag ber 4 
Opportunities Engineering Technical Editor of the Encyclopedia Brit- 
now open in Electricity | Revised Edition annica; Jay Earle Miller, prominent Chi- . 
Electricity is the power behind radio, A “ a th } 2 | } 
telephoning and telegraphing; it fur 8 Volumes, 4300 Pages cago feature writer who nas = jones the 
nishes p r for vast industrial plants; 3200 Illustrations. ; ° . + . 
and is probably the most important | Gold Stamped Flexible editorial staff of Mopern MEcHANICs: 
ject in the world today ; ~ — 
This ‘new edition of Elecirical Eng! ~ ng SOE Harry H. Dunn, and others. Kenneth Bre- — 
on | M.A ye perme Cary = tne naldo Murray has done a fascinating how: fy 
n at once understand how to do : rts y cov : P ~l- : ana. 
Sica haa de | ck Taine." | | to-build om a home made rocket airplane. 
advanced electrical work by referring » é : : thi 1} < r fy Coo-f 
advanced electrical work by referring vou send now we will a model, of course—which will really f a 
INDEX which makes them instantly nelude “ a i . > vay 1 its . hou 
silable.” "Ne lone bose of “study: | sulting memberchtp with a penny rocket tucked away in its in bout 
no tedious grind; put your finger on J the American Technical nards u 
the facts you want to know and do Society — . A jo 
it QUICKLY And Hans Reinsch, from Germany, con- for f 
Eight Big Books Shipped FREE tributes a story on German light plane a 
Yes, just your s American Technlal Sevety, Devt. £1320 | progress. 
The American Technica ety, ept. . ~ 
> gg ge Drexel at 58th St., Chicago, Herr Dornier, famous German aeronav- — 
” Send me the 8 big books A. antaneh engi- . . . osil 
these books to you | neering fer free examination. win pay the tical engineer and designer of the Dornier we 
few cents livery charges an satis ° : HY ‘ 
at ence. Pay caly that these books will raise my pay I will Do-x, tells how he builds his giant planes. ye 
send you $2.00 and after that . & mont ° £.? s ° 
delivery charges, | until a total of only $34.80 has been paid. All in all, gang, its going to be a great Stamp: 
look them over, Otherwise I will return the books collect in $25.0¢ 
read them, test = days and ~ - owe a book and we advise you to get agg —" 
sending now, in order to get mem! ship e ome 
dl ame in the American Technical eaeyed FREE. reserved early. Some members o 7 t — 
N. . 
afin Aiyng endl B, . : Hangar Gang have written in a month or er 
bef decid Employer's Nam - 
So Weep 0806) Beeseeecennre (Continued on Page 198) 
- 
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CARTOONING 
Revealed / 


ean learn now the cartoonists 
actually draw comical pi 
A ae >. - £) by aoe sf 
merica’s notec ists, merc 
A mo C+ drawn out correspondence course. 
fate One Big Boo xplains Everything. Contains 123 
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TELLS ABOUT pro, 
ing Still One Ink, 
vin fe seme gaa 
fee ak int iagtieg BB yates 


OOILVIE PUBLISHING CO. 
ST Rose St. Dept. g New York 





PATENTS 


frade Marks, Copyrights, Patent Litigation Hand- 
book with illustrations, 100 mechanical movements. 
Sent free on request. 
ALBERT E. DIETERICH 
formerly member examining corps U. S. Patent Office 
PATENT LAWYER and SOLICITOR 
261-A, OURAY BLDG. 
30 Years’ Experience Washington, D. C. 














Dept. 2051 


information A Re EE 
Seer ed Mereee teetess Oe 


AMERICAN SCHOOL OF AVIATION 
3601 Michigan Ave. CHICAGO 





MAGIC Amaze and Mysti- 
fy your friends. Be 
popular--Learn to entertain. “The 
Book of 1000 Wonders” tells how. 
Explains many coin, card, hand- 
kerchief tricks, etc. you can do 
100 pages, profusely illustrated. 
Postpaid 10c. 

LYLE DOUGLAS, Sta. A-4, Dallas, Texas 








Every Coo o0-2*, toYou/ 


Coo-Coo Auto Horn (patented) sells itself at $5.00 ”/ 
c $2.25. Agents making as high as $25 an 
r " Ne house-to-house—stand around garages 
stations—coo-coo and clean up! Installed 
unyone in 3 minutes. Cleverly sings ‘‘coo-coo 
\ jolly greeter. Send $2.25 for sample or write 


ay good- -bye to low 
. Get intothe Auto 
jusiness, where big 
pay —extra money -—— 
raises come quick! A 
brilliant future awaits 
youin the World’s Big- 
gest Business! Earn 


Up to $100 a Week! 
Send coupon for Free 
Auto Book! See how I 
train you right at home 
in every branch of auto 
work. Learn how I pre- 
pare you, quickly and 
easily, for the Big 
Jobs, paying up to $100 
a week—and more! 


Open Auto Shop 
My Free Book tells how 
men make extra money 
while training, and 
then go into business 
withnofurthercapital. 
It’s the training that 
counts andit’s complete 
re sy 
3. king Outfits 
I train yor ou the new 
eh-Wa practical 
Way.’ ve you 
actual Ant Ju 3 todo, 


and I give you the tools 
and equipment too! 


Men between 16 and 60 
with very little educa- 
tion are becoming Gar- 
age Owners, Superin- 
tendents, Foremen. 

Whether you have had 
years of Auto experi- 
ence, or never touched 


I'll show you the quic k 
way to get in line for 
real success in the 
Auto Business! 


Get the Facts! 
Learn about my Em- 
ployment Service— 
Consultation Service. 
See how I help you get 
the good Jobs. Send 
for this remarkable 
Free Book! Clip cou- 


pon ws, 
OOKE 














con- for further information é 
»lane PACIFIC COAST PRODUCTS CO. *: 
1237 Taft Bldg. Hollywood, Calif. B. W. COOKE 
Directing Engineer 
ynau- Motor Institute of America 
, Motor inst. Bids. Dept. 3328, Evanston, Wi. 
rnier WwW t d T ) Send at once, your FREE Book, ‘‘Auto Facts."* Also full particu- 
lars of ‘‘Job-Way”’ T No Cul eve 
anes. a n e aaa ay u y ed s raining, igation on my part whatever. 
creat All old Envelopes with U. S. and Confederate Postage 
o Stamps on them used before year 1880. I pay $1.00 to 
copy $25.00 each for old envelopes with pictures of flags, sol 
the fiers, etc., on them, used during the war between the 
North and South from 1861 to 1866. Used or unused el 
h or stamps before 1880. Send all you have for my inspection 
Vv 





or write for surprising information FREE. Address R. V. 
Rice, 2652 Asbury Ave., Evanston, III. Age... 





 — 
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—10 Months to Pay 
SAVE $25 TO $100 


All Electric With Dynamic 
Speaker Screen Grid Tubes 


The Ranger Radio Is a result of7 years’ 
development. It is to-day fast becoming 
the most favorably known radio—now 
leading the field, as its predecessor, the 
Ranger Bicycle, has for 30 years. 
The Sereen-Grid Tube Ranger Neutro- 
Syne (with 9 tubes) with 2 No. 245 ) nee 
“Push-Pull” is —y- by R.C 
eager you of Lad, a 
tion from near and distant stations. 
You may now own one of these distine- 
Sve Bandere —_ Dy namic + Pe 
a DeLuxe Conso »y paying as lo 
$10.00 down and balance in io months. Write toda 
Table models as low as $4( for big catalog 
Rangers come all ready 7 -_ ply 
— tubes and plug into your clectria light socket—no more trouble 
than to connect aa electric floor lamp. 
MEAD has been known for Benger Pree 


Mo LE CO 5 cielea | Products for 30 Yea 
te for marvelous new 
sncsadanters offer—easy terms 
DEPT. B-284 CHICAGO 
e 


“Shame on you!” Are you nervous, embar- 
rassed or ill at ease? Stop being shy of 
strangers. Conquer the terrible fear of your 
superiors. Be cheerful and confident of your future! Your 
faults easily overcome so you can enjoy life to the fullest. 
Send 25¢ for this amazing book. Money back guaranteed. 


RICHARD BLACKSTONE, B-331, Flatiron Bldg., N. Y. 








Bea Learn 


Civil 


Civil 
Engineering 


9 great volumes. 


4 ages. 

3000 filustrations. a Year—and Up! 
New edition just “CIVIL ENGINEERING"—in plain English 
off the press. by written so you can gy —L it, even if you bare 

g only a limited education res you for a we 
twelve of America’s ia railroad structural or ublic works position 
freatest engineers. overs every branch of C tell ) met practice. 
Includes: Surveying, | At once « reading course for mbitious studer:t 
and an authoritative IA; work for the ex- 
perienced engineer. jorrow & set— ook over 
the test questions which help ~~) master each 
subject quickly. Meil the cowpen without eblige- 
today! 


water ye thon 
building, te. American Technical Society 
Dept. C-1320 Chicage 


Loaned American Technical Boctety, 


Dept. C-1328 Ch 


hicagoe 
Free! me” t went to BORROW the giva,, FRo™ Ere. 
NG LE 


in for 15 4 


. railroads, 





the few cents express, but I am to 
To prove you ean learn Civil ‘or the loan of the ® big volumes i } 
Engineering at home in return 5 day If I wish to keep 
ti And be- send you $2 after the A days, then 

$3 = month until special ertising price, 


Address 
Attach letter stating age eocupation. engage? | 
end references’ names and address 

















Letters from the Shop Mail Box 





(Continued from Page 196) 


two after the publication of an issue only 
to find that it was out of print and unavail. 
able. 

And say! In March, after we've had 
the “datter” on the conversion of the well 
known Lawrence 2-cylinder 4-cycle opposed 
aviation engine showing how to make a two. 
throw crank shaft for it, we have a ten-page 
article on the building of “Sunray” by the 
inimitable Sam Rabl. Sam is the naval 
architect who designed the Heath floats as 
shown in the 1930 Fryinc Manuat. Hail. 
ing as he does f’m daown b’Baltimore on the 
Chesapeake, all of Rabl’s designs carry the 
stamp of authenticity. His little sailing 
sloop “Sunray,” which will be published 
complete next month, is the first of a series 
of dandy boatbuilding articles done by men 
for whose work bozt-magazine editors of 
the country are lying anxiously i in wait. But 
wait till you see “Sunray”—wait ‘till Sam 
himself tells you about her. 

Orville Hickman is working on plans and 
a conversion for making a good lightplane 
motor out of the power head of an ordi- 
nary large sized outboard motor. 

One of these days he'll have it ready. The 
idea is to get a reliable job—one that won't 
lay down because of mixture troubles and 
which will be air cooled. All on the make, 
Cang! 


OME time ago, we ran an article on the 
building of a radio controlled model bat- 
tleship. It caused a lot of interest and no! 
a little controversy. Some said it wouldn't 
work. We published photos showing the 
boat in operation. Some said the idea would 
interfere with government regulations re- 
garding broadcasting. This was a bit beyond 
us, and we made no attempt to control the 
activities of Young America between 8 and 
80 who seemed to be interested in the idea, 
other than passing along the warning of 
our radio editor to the effect that the ama- 
teur should acquaint himself with the licens- 
ing requirements of his district, which can 
be obtained from the Secretary of State of 
his individual state government. 

A little while after the article was pub- 
lished a few wrote asking for more detailed 
data on a coherer, saying the silver filing 
coherer wasn’t giving desired results. Ted 


(Continued on Page 204) 
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Box 
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only 
vail. 


had 


well PREPARE 
“i — NOW FOR . Cem, a, 
a GREATER wa Cas or FLIGHT 


age 
© ! 
aval Your own careful study of the de- ring a rea C 00 0 our ome 
Ss as ee A a on You can now begin training, by mail, toward your goal in aviation, thru 
the : iad ; : 
lail- ys this wonderful, fascinating in the extension training plan of America’s Air University—gain all the knowl- 
th dustry. You no doubt realize ~ 4 — edge essential to pass the government's written tests for license WITHOUT 
e oe oP _-scapcon . : 
as cantata. Oe ould Ye che STOPPING YOUR PRESENT JOB! Learn everything but actual flight; 
— pon expansion in 1930. know how airplanes are built. Be an authority at the home airport, and then— 
ling ma ‘ ne . 
hed Wee eee ee ee eS This Home Training Costs You Nothing--- 
NeC 
. BRALEY SCHOOL of FLYING. If when you finish your extension training you can 
ries | arrange to come and take the regular flight training, 
> port, Wichita, Kans. or the master mechanic training, given at Braley School 
nen 400 Braley Air | airport, the ENTIRE CASH PRICE of the extension 
of Please tell me about your home study course and its appli course is credited on the regular tuition price of the 


’ 
But cation to my future | advanced training! 


Send the Coupon for Information! 


Get in touch with us immediately if you want a 
Address frank statement of your opportunities and possibilities 
in aviation. We'll tell you in detail what our up-to-the- 

minute extension training will do for you 


‘am Name Age | 


ind 


“ity 


ane 





made by our Book ‘elie iust what 


re 
S$ 4 al Day Sales Agents * know af ott” Bax o- 


Selling Silknit Guaranteed Hosiery. 
Must wear 4 °> satisfy or replaced. New- 
sellers. Finest silk hosiery 
at for beauty and quality. 
Big money daily, weekly, monthly. I 
want agents who can sell and 
Make —— a Year ss we . 
, a regular endless es SAXOPHONE 
chain business. spattent of all sind ipstrements to play and one of 
ex e the most beautiful. In one hour, you can learn the 
~f -- rote “4 “fer your own wee: scale. In two weeks, play papebar music. In #04 
rite today for sales plan. and earn bun- days, you should be able to take your place in a§ 
dreds of dollars in double-quick time. Band. The Saxophone is unsivaled for entertain- 
SILKNIT HOSIERY CO. ment at home, church, lodge or school. Good Sax- 
ophone players are in big demand with high pay. 
Desk 387 Dayton, Ohio FREE TRIAL—You may have 6 days’ free trial 
on any Buescher Saxophone, Trumpet, Cornet, 
Trombone or other instrument. Small amo ant{ 
down and a little each month makes it easy to‘ 
own any Buescher. Mention instrument and eom= 


4. Can a dirigible tow a glider? plete catalog will be mailed you free. (546) 
ae, ~~ INSTRUMENT co. 
See page 92. 


CHEMISTRY—Learn at home 


Tue Chemical Industry now ranks fourth among the industries of the United States and it 
offers a splendid opportunity for ambitious men. 
One of the best ways to prepare for a good position in this fascinating field is through the 
home-study courses in Chemistry offered by the International School of Chemistry. 
These courses are complete and practical because they were prepared by. some of the 
best-known chemists in this country, including ALLEN Rocers, B.S., M.S.. Ph.D. | 
—Head_of Department of Industrial Chemistry, Pratt ‘Institute; INTERNATIONAL 
L. M. Totman, Ph.D.—Formerly Chief Chemist, Wilson & SCHOOL 
Now _Vice- ~president, United Chemical and Organic OF CHEMISTRY 
Ma Products Co.; BrapLer STovcnTon, B. él Division of the 
—Head of the Department of Metallurgy, a International Correspondence Schools 
— University, ons Owen L. Dept. 2324-C, Seranton, Penna. | 
age ‘hein -—H hae ~~ —_ without cost or obligation, please send me 
of Pennsylvania. : full details of your home-study course in 
‘ CHEMISTRY 


- Mail coupon for 
Free Booklet 





























Pail Adctress..... 
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GPORTPLANES 


The Alco, Jr. Coupe Monoplane sold 
in $25 Installments, 8 Groups 


FORD MODEL “A”? POWERED 


Two-Seater Training Biplane 
Blueprints for Builders $§ per Set 
Parts and Complete Prices on Application 


Pontoons -- aluminum or wood -- for all ships. Steel tube fuselages, 
welded; Lincoln Sport $65. Rib cap strips $2 per 100 ft. 


FLYING INSTRUCTION, Including Solo, *100 


PHONE 60 Allison Airplane Co. Lawrence, Kansas 














$5,000. 00 Worth of Prizes 





I am going to give away, absolutely free, an 8 cyl. Studebaker Sedan to someone 
who answers this ad. It will be delivered = the nearest Studebaker dealer, tr 
winner may have its ful! value in cash, $2,250.00. This offer is open to anyone in the 
U. S., outside of Chicago, and is backed by a Big Reliable Company, which 
already given away thousands of dollars in cash and prizes to advertise its business. 


“ae Solve This Puzzle 


There are many objects in the picture of the circus above. See if you can find 6 
that start with the letter ““C.”" When you do this, write them on a@ piece of paper 
together with your name and address and send it to me right away. 


$550.00 Given for Promptness 


T am also giving away a Chevrolet Sedan; Victrola; Shetland Pony; Sev 
Radio; Gold Watches and many other valuable prizes and Hundreds of D 
—— including $5 50. 00 for promptness. First prize winner will receive the *t 
maker Sedan and $550.00 cash, or $2,800.00 cash. In case of ties duplicate 
will be awarded. Find 5 objects in the picture above starting with the letter “C"’ and send them to ~~ away with your r 
address plainly written. and I will send you full particule $5,000. 00 Serth of prizes. ee rewa 


L. E. WILFERD, Mgr. Dept. 2601 5 South ‘Peoria Street, Chicago, Illinois 














RAILWAY POSTAL CLERKS MEN—BOYS 


MAIL CARRIERS—POSTOFFICE CLERKS 
PROHIBITION AGENTS—FILE CLERKS 18 to 45 


$1700 to $3400 a Year for Life Use Coupon Before You Lose It 

No “‘lay-offs’’ because of strikes, poor business, ete. — sure pay — penis cum dae al: Gly ante in, ai: an an a Ge i a aD @ 
rapid advancement. Many other U. S. Government Jobs. City and Jj OUPON 

country residents stand same chance. Common sense education [FRANKLIN INSTITUTE, Dept. C-318, Rochester, N. Y. 
usually sufficient. Rush to me, free of charge, (1) A full description of the posi- 
. STEADY WORK J tion checked below; (2) 32-page book, with list of positions 
Cut coupon and mail it before turning the page. obtainable; (3) Tell me how to get the position checked 
1 Railway Posts! Clerk $1900 te $2708) (-) General Clorx. [$1260 te S210 
O $1700 te $2308 C File Clerk $1260 to $2500) 
$1700 to $2100] () Rural Mail Carrier [$2100 te $3904) 





Thank You for Mentioning Modern Mechanics and Inventions for January When Writing to Advertisers 





Dog fi 


A‘ 
ti 
huntin 
cues te 
sons |< 
forests 
down | 
title “* 
show 
in his 
He is 


prize 


iy 

HI 

fa 
land |} 
of an 
claciet 
Jaekul 
far fro 
all ge 
statem 
the lal 
course 


-o— 


nois 








Wonder Dog of the West 











Dog finds many lost persons in the mountains. 


RNOLD VON MINKELREID, a dog 

trained by A. T. Sanderls, of Seattle, in 
hunting lost persons, has a long list of res- 
cues to his credit. His feats in locating per- 
sons lost in the rugged mountains and dense 
forests of the Pacific northwest and up and 
down the Pacific coast have won for him the 
title “Wonder Dog of the West.” He is also a 
show prize winner, having taken first prize 
in his class at the recent Seattle dog show. 
He is pictured above with San Mateo, a 
prize Chihuahua. 


New Waterfall in Glacier 

HE SUDDEN birth of a towering water- 

fall 300 feet high is reported from Ice- 
land by an English traveller writing from 
Reykjavik. It is due to the breaking down 
of an ice dam across a lake on top of the 
glacier-capped mountain known as Lang 
Jaekull, which lies in western Iceland not 
far from the famous Geysir, first known of 
all geysers of the world. According to the 
statements of farmers in the neighborhood, 
the lake burst its glacial barrier ‘during the 
course of a single “night. 


oe 





You Can Learn 


ELECTRIC REFRIGERATION 


Smut OFF vawwlS 


SUCTION UNE 
TO COMPRESSOR 


Smut OFF vaive 





MOTOR 





CONTROL UNE 
RECOVER 


ADJUSTARLE FEET 


Men in Big Demand! 


Hundreds ot thousands of Electric refrigerators in use. Thousands 
being installed day atter day. ‘Trained service and installation 
men are in urgent need in this new, fast growing industry. Big 
money awaits men who master the principles ol Electric Refrigera- 
tion in the School of Engineering of Milwaukee—America's greatest 
Electrical school. 


COMPLETE PRACTICAL 90 DAYS COURSE 


includes Electric Refrigeration, Applied Electricity, Merchandising, 
and Practical Mathematics. Some of the topics are: Physics and 
Chemistry cf Refrigeration, Heat and Heat Transfer, Genera) 
Theory of Refrigeration, Systems of Refrigeration, House hold Com- 
ression Systems, Refrigerants, Household Absorption Machines, 
efrigeration C. abinets, Installation and Repair, Maintenance, 
Troubles ana Their Cures, Sales and Merchandising. All instruc tion 
is thoroughly practical. Splendid equipment and laboratories. 


WRITE FOR FREE BOOK TODAY 


“Your Future in Electric Refrigeration,”’ a fascinating book 
describing the School of Engineering course in Electric Refrigeration 
will be mailed free. Also contains details of *‘Earn While you 
Learn” plan, and facts about our employment service after you 
raduate. Unlimited money making opportunities are open in 
Slectric Refrigeration. Write today! 


New Class Organizing Now— Mall Coupon 


GCHODLf ENGINEERING. 


af Milwaukee 





Founded 1903 
163 East Wells Street Dept. MMI30B MILWAUKEE, WIS. 





School of Engineering of Milwaukee, 

Dept. pty 163 East Wells St., Milwaukee, Wisconsin. 
Send me FREE, with no obligations, B copy of “YOUR FUTURE 

IN ELECTRIC REFRIGERATION.’ 





- 
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IATION 
DEMANDS THEM/ 


GET INTO AVIATION WHEN and WHERE YOU ARE MOST 

NEEDED! Aviation demands experienced operators at once. Big 

pay jobs are open now. Lindbergh, Byrd, Chamberlain and other 

famous flyers say radio telegraphy is greatest aid to successful 

fying. YOU'VE SIMPLY GOT TO LBARN TELEGRAPHY 

SOONER OR LATER if you make aviation your career. 
TELEPLEX WILL TEACH YOU 

In the shortest possible time, in your leisure 

hours at home, and at small expense, TELEPLEX 

WILL TEACH YOU TELEGRAPHY. The Tele- 

plex machine is a silent tireless teacher It 

teaches both sending and receiving the code 

as it would be taught by an expert telegrapher 

Endorsed by U. S. Navy and many schools. Big 

descriptive circular sent FREE. Tells all about 

it. WRITE TODAY 


TELEPLEX CO. 
72 Cortlandt St., Dept. C-15, New York City 


2 1 15 WONDER! " 





10-in. swing, 25-in., 35- 
in and 45-in. centers. 
Weight 60 Ibs. Biggest 


lathe value yet. Send 6¢ 
for 32-page catalog on 
small lathes in America. 
™m-13 TOLEDO. OHIO 


lathes ete. Largest line of 
SVPHER. MFG. co Dept. 





HELPS for 
Home Builders 


or anyone planning to build 
How to Build—What to Build 
When to Build 

lm of facts can often 

verted into a gold mine of 

for builders not only 

money but learn how to make 

more money with the five big books 

on architecture arpentry and build- 

Carpente e themselves contrac- 

s by learning on estimate correct- 

ntractor able to handle bigger 

profitable learning how the 

fellows do it. Me wh ant to build homes 

can save money by learning how it should be done. 

The new Jiffy Index puts before your eye without wasted time 

the things you want to know Nothing has been overlooked. Use of 

tools, building construction, heating, lighting, plumbing, architec- 

tural drawing, blueprint reading; all fully covered. We will inelude 

with the five volumes above, at the special price of only $24.80 

(easy payments) a handsome hook illustrating over 100 homes with 

floor plans, without extra charge. Also set of 58 plates covering 
the five orders of Architecture 


No Money Needed—Don’t Send a Penny 


You take no chance of any kind Just send us your name and 
address on the coupon and we will ship the complete set of five 
big volumes, 2,400 pages, without a penny of down payment. Look 
them over, find out anything you want to know and then, at the 
end of ten days, if you want to keep them, send only $2.00 
After that send only $3.00 per month until the total of only $24.80 
has been paid 


oman FOR FREE OFFER USE COUPON,,, ane 


American Technical Society, Dept. G-1320 
Drexel Ave. at 58th St., Chicago, til. 

I would like to look at the five books described above, Send 
them on your free offer. I will examine them thoroughly and 
return them in ten days unless I like them, in which case I will 
send you $2.00 and after that $3.00 per month until the total 
price of only $24.80 is paid You are also to send me your book 
of home plans containing over 100 illustrations and also the 58 
architectural plates, without extra charge 


Name 


Address ‘ 
Employer's Name & Address 


Flying Manual at t all ‘Teena 








Chair Eliminates Scaffolding 








Above is a photo of the steel safety chair in use. 


O PROMOTE safety, a steel chair with 

belt to protect the workman and with 
hooks and other facilities for his tools and 
supplies has been marketed to be suspended 
by ropes or wires so that work can be don 
in places where otherwise it might be ne 
essary to go to the task of building scaffold- 
ing. The chair has a corrugated rubbe 
seat, belt, and other safety devices. 





Startling Detective Adventures *: 





Play the Hawaiian Guitar 


like the Hawaiians/ < 


Only 4 Motions used in playing this fascinating instru- It 

ment. Our native Hawaiian instructors teach’you to _<«/ 

master them quickly. Pictures show how. very - 

thing explained clearly. 
Play in Half Hour 


After you get the four 


Easy Lessons 
Even if you don’t know 


very little practice. N : 
previous musical kno it easy to _ quickly. 
edge needed Pay as you 


GIVEN _ 32.25% 
—a sweet toned 
HAWAIIAN GUITAR, Carrying 
WRITE AT ONCE for attractive offer € Outfi 
and easy terms. You have everything Value $18 to $20 
. A postcard will d No extras-everything wnciuded 
Tenor Banjo, Violin, Tiple, Tenor Guitar, Ukulele 
lanjo Ukulele Under well known instructors. 
FIRST yg bab ate CONSERVATORY of Lg ang -" 
9th Floor, Woolworth Bidg., Dept. 686, New York, N. Y 


Approved %, e Corrrepondense School Under the Laws of 
w York — Member National Home Study C Council 








ihe State of 








et 
“’ 
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Write me today and I 
will send you sworn 
statement where some of our 
Agents write of having earned $6, 
$15 and $20 and as high as $23 in 


one day. Here’s a big opportunity 

for you. Sell the most wonderful new line 

Guaranteed Hosiery you ever saw. All 

styles and colors of men’s, women’s and 

children’s finest pure thread Japanese Silk, 

all fancy combinations of silk and lisle, 

full Jochioned, chiffon, sport numbers, 

wool, etc. Guaranteed to wear and satisfy 

or replaced. All at lowest prices. 

Mills of Minn., writes “I made $120 in one 

week.” Mrs. Gibb of Pa., writes “I sold 

$100 the first day.” Mrs. Glesson of Ga., 

writes “In one day I made $23.00. It pays 

better than anything I have ever done.” 

Geo. A. Allen writes “I have yet to see the 

line that equals it.” 

Build up a permanent business. You deliver 
or we deliver—suit yourself. No experience 
needed. Credit given. Spare time satisfac- 
tory. Not only do you make big cash profits 
and liberal bonus besides, but we furnish our 
producing Salesmen with a New Ford Car 
when earned under our plan, which also 
gives you Fine Silk Hose for your own use. 
Our new patterns, the high quality, the new 
low prices and our written guarantee makes 
big sales and profits. Write quick. 


WILKNIT HOSIERY Co. 
No. §87 Greenfield, Ohio 


Grea. our SolesAgenis 








Dont Let om Stand Between You 


For years I suffered from dandruff and 

falling hair, until a friend told me an old 

Canadian method. This treatment will 

stop falling hair, eradicate dandruff and grow 

new hair. My baldness has been replaced with 

luxuriant new hair Dozens of my friends 

have had equal results. The method is simple, 

easy and positive Send me $1.00 to cover 

costs and | will mail you this prescription and 

method of treatment with my positive guaran- 

tee that you will be satisfied or | will return 

your money. A few cents at any drugstore 

the necessary ingredien‘s You will thank me many 

3s my friends have, for telling this method which has 

eceeded where everything else has failed. $1.00 only, and 
your hair trouble is solved for the rest of your life. 

STED PITT, Dept. 1-0, 153 Court Street, New Haven,Conn. 


NERVES? 


Are You Always Excited? Fatigued? Worried? 
Gloomy? Pessimistic? Constipation, indigestion, 
cold sweats, dizzy spells and bashfulness may result from Nerve 
Exhaustion. Drugs, tonics and medicines cannot always 
help weak, sick nerves! Learn how to regain Vigor, Calm- 
ness and Self Confidence. Send 25c¢ for this amazing book. 


RICHARD BLACKSTONE, N-331, Flatiron Bidg., N. Y. 


Make Money in 
Photography! 


ay We train you quickly at home. No experience 

necessary. Spare time or full time. Photographs 
in big demand by magazines, newspapers, advertisers, etc. 
Portrait Photographers make more money today than ever 
etore. Commercial Photography also pays big money. 
New plan. Nothing else like it. Write today for details and 
new FREE book, Opportunities in Modern Photography. 


American School of Photography 
Dept. 2051 3601 Michigan Ave., Chicago, I. 
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to play atadance. 
Received sixteen 
dollars ($16) for 
one night's play- 
ing.”’—R. A. Prute 

man, Lehighton, Pa 

“Only quarter 
way through 
course and al- 
ready playing 3 
evenings a weck, 
sparetime, for 
10." —9J. Kruliché, 


Guitar in spare- 
time.""— Join B. 
McM uliin, Cade, Mo 





In addition to a 
beautiful Hawailan 
Guitar — Compicte 

sy lcs- 
sons and instructions 
—you receive cicar, 
correct, fool-proot 
Demonstration Phono- 
graph Recordsofevery 
selectioninthecourse, 
nd NO ONE 
CENT OF EXTRA 
COST to youl 
FREE BOOK 
Shows You How 

I train you at home 
quickly to play Ha- 
walian Guitar; it 
snows how you risk 
absolutely nothing to 
learn; how I send you 
everything you need. 
Get your copy with- 
out one day's delay. 
Clip the coupon ard 
send it today. NOW! 


Make BIG MONEY—Spare-Time or Full- 

Time—with Hawaiian Gvitar 
Be the life of every party—be paid big 
for your spare-time hours! Sonam 
parties, orchestras—all pay REAL 
CASH for the sweet melodious 
music of the Hawaiian (Stee)) 
Guitar. YOU can mzke $25 a 
week and up extra; or $65 to $100 

a weck full-time pay! 
No Musical Knowledge Needed; Learn 
Quick Richt at Home in 1 to 3 Mcnihs 
My easy method explains every- 
thing. No hard practice, bo 
tiresome ‘‘scalcs"* to learn. You 
play real tunes from the very 
first! And inonly 1 to 3 short 
months youcan actual! 
playing for pay. Vil pr 
to you without 
get m 

EE Bo« 4 
Cou- 
pon below. 


A. F. Bloch, President, ] 
Hawailan Studios 208-010 of 
New York Academy of Music, 5 
100 Fifth Avenue, New York City. ‘ 
Without obligation, send me FREE y 
Book “How to Learn Hawaiian s 
Guitar,” with facts on how I can make 
BIG MONEY, spare-time or full-time. 
i 
: 


City.. 


—ar es Se asad 





Startling Detective Adventures 


ASK YOUR 
NEWSSTAND 





- 


n> 


Thank You for Mentioning Modern Mechanics and Inventions for January When Writing to Advertisers 20: 





TOBACCO HABIT 
BANISHED 


QUICK, SURE, LASTING RESULTS 


In most cases, Tobacco Redeemer relieves crav- 
ing for tobacco completely in a very few days 
An absolutely safe, dependable, and thoroughly 
reliable treatment. No matter how long the 
habit or in what form used, all craving for to 
bacco usually vanishes when this pleasant, inex 
pensive treatment is used according to simple 
directions. Your money returned without argu 
ment or question if not satisfied. Write for free 
explanatory booklet and proof of what Tobacco 
Redeemer has done for men addicted to the 
tobacco habit. Send post card or letter today 
NEWELL PHARMACAL CO. 
Dept. 867 Clayton Station St. Louis, Mo. 





aepone CAN LOA RN 


EARN MONEY IMMEDIATELY - 
WE FURNISH EQUIPMENT TO START / 











5. Has the R101 a larger gas ca- 


pacity than the Graf Zeppelin? See 
page 92. 


Letters from the Shop Mail Box 


(Continued from Page 198) 


Allen, our Amateur Electrician editor, sug. 
gests that a very reliable coherer can be 
made by using a vertical tube, such as made 
from a little perfume bottle, and plugging 
the ends with corks. An ordinary needle is 
placed in the bottom cork so that it will 
project into about a half an inch of silver 
filings which are placed there, and a mag- 
netized needle projects through the top cork 
so that the tip just barely picks up some 
of the iron filings which are placed on top 
of the silver filings. Such a coherer is sen- 
sitive enough to operate any relay. Thi 
prime trouble with the coherer which Mr. 
Murray prescribed in his story was that the 
silver filings might have been substituted 
with tin foil or might have been filed from 
an ordinary spoon, which would inevitably 
have included’ a generous amount of brass. 
Any jeweler will obtain silver filings fo 
you. 





One last word before parting until next 
month: We’re always glad to hear from 
readers in this department. If you've any- 
thing to say to us, write us a letter! 











or BUICK SEDAN 

and $1,500 Extra Cash 

in Our Great New Ad- 

9 vertising Campaign 

Santa Claus is a jolly fellow who makes millions happy. 
But good old St. Nick was never as generous as we are $1,500 Extra Cash 


in this great new advertising campaign. In the past we | jg Fer Promptness 


gave thousands of dollars in awards. F. Sieglinger won 





$3,000, Edna Ziler won $1,975, Tillie Bohle won $1,500 | Vii.) Piret Prise I willugive 
and many others. Now betterthanever. Enternow and | you $1,500 as extra prize 


Find the Real Santa Claus |send No Money 


Look sharp. Can you find the real Santa? The pictures all Jook 
exactly alike, but only 11 are the same—one is different. He 
is the real Santa Claus. Maybe the difference is in the face, |!#t¢er 


eng, buy now or 
oesn’t cost a 


or cap or tassel. Sharp eyes will find him. Can you? Write the |Pe=7y to win. You may 
number on postal card or letter and mail to me today. be the next one. 


25 Grand Prizes 





Mail Answer Now 


Promptness paysextracash. Youcan 
share in this great advertising cash 
distribution. All who take an — 
part are sure to be rewa 
one wins $3,500 First Prize Money 
or Not You? es Prizesin 
final ties. If you want to win 
quite at once ~ information. You 
have nothing to lose. 


-» 844 W. Adams St., Dept. 230, CHICAGO 
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MODEL Airplane BUILDERS 


We carry the best 
of material to build 
models. Send 5c 
for 32 page cata- 
log. Quick service 
at prices you can 


afford. 


flying Curtiss Hawk scale model construction set... 
flying Sikorsky Amphibian construction 
t. flying Lockheed-Vega scale model construction set.. 
> ft. flying Savola-Marchetti construction $ 
Giaf Zeppelin’’ scale model nonflying............ 
2 ft. Merrow Twin age drops 5 bombs while 
in flight, construction se 
NATIONAL MODEL “AIRCRAFT & SUPPLY CO. 
29 North Ave., Dept. New Rochelle, N. Y. 











PATENTS Procured. Trade Marks Registered, 
Preliminary advice gladly furnished without 
charge. Booklet of yey and form for 
disclosing idea free on reques 

IRVING L. McCATHRAN, _— Lawyer 
703C International Bidg., Washington, D. C. 
41C Park Row New York City 











I Positively Guarantee 


to inerease your arms one-half inch in 
size, chest one full inch, strength 
25%, health 100% in one week's 
time, by following my instructions 
and using my exerciser 10 minutes 
mornings and at night Send $1 for 
complete course and exercisers. Sat- 
isfaction guaranteed or $1 refunded. 


PROF. J. A. DRYER 
Box 1850-R Chicago, Ill. 











‘N 


free XS F RE E 
BOOK 


'Yy 
Free Scholarship > Cortihiente for flying instruction. 
Employment Service and 14 other money making 
atures. If vou are 16 or over write today for copy. 
NATIONAL AVIATION , TRAINING 
DEPT. 94 1031 SOUTH BD + LOS ANGELES 








QUIT 
TOBACCO 


or woman can 
harmful l effects oft tebeeen. 
Don’t to banish unaided 
the hold obacco has ggon you, 
Join the ——— “4 — 
ate tobacco 
found it easy toquit with theald of theKecley Treatment 


Treatment For 
EY Tebecceliabtt 
‘ver 50 Ye 50 = 


Paickiy baniehee nan oi tna bow tsa Sep os tobacco. today 

ickly Free yourself trem 
sabi and our wie Back Guarantee. 

THE KEELEY monrete 

| Dept. D-714 Dwight, linois 














THIS DIAL 


and make $20.00 
OVERNIGHT RIGHT 
IN YOUR OWN HOME! 


You simply turn the switch with a full set of batteries on 
the table, and make $20 to $40 overnight. Ralph Baron 
Miranda makes $125.00 a week charging batteries. Proese! 
makes $150 a week, after starting in a small way You 
can, toc under my plan. 


Pocket 90c Clear Profit on Every Battery 

I have invented a new Service Station Charger which save 
10% to 60% in electric current, yet handles 50% to 70% 
more batteries than similar outfits Millions and 
millions of batteries in daily use by auto owners 
everywhere Amazing new principle of my Service 
Station ae ae scoops up all the busi- 

! in n for 1. 


$5. 00 Starts You! 


No Special Experience 
or Eéucation Required 
start making money soon as charger i 
uncrated, using either full or spare time. Charger 
is automatic and requires © attention during $85 a Week for 
peration Profits go int ) pocket without Mc Dermott 
effort on your part. A fev DIE starts you **You are the beet 
We ship complete outfit on receipt of $5.00. company lover deals 
) eta 
Tools and Extra Equipment tion is now bringing 
Included Without Charge 7 oak nrostenie 
As an owner of my charger you get the benefit p Gees 
of my advertising When you open up, business 
comes right to your door No soliciting—no 
plugging for business. Customers are glad t 
thei: ud 


FREE Book Telis_How to Start! 
Full or Spare Time 


coupon and get your Free copy of my 
Big Proftits."’ Read how hundreds 
other fellows like yourself have es- 
tablished themselves in their own busi- 
ness. See the description of my amaz- 
ing Service Station Charger. Find out 
\ about my plan for establishing 
\ in this Big Pay field. Clip 
coupon now, 


Address Me Personally, 


Cc. F. HOLMES, 
Chief Eng. Independent Electric Works 


Dept. J 
4912 N. Clark St., Chicago, Ill. 


Cc. F. Holmes, 4912 N. Clark St., Dept. J, Chicago, Iil. 
Rush me by return mail a copy of your Free Book ‘‘Big Profits.”’ 
Name 

Address 


Town 
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CLASSIFIED ADS. 








Rates for classified advertising, 20 cents per word, minimum 10 words. Cash should accompany order. Closing date, 20th “of 
third month preceding date of issue. Address communications te Advertising Dept.. MODERN MECHANICS, Robbinsdale, Minn. 











AIRPLANE BUILDERS 


OPPORTUNITIES 





SIMPLEX AIR MODEL CO., Auburn, Mass. Model airplane sup- 
plies, gas engines, wing-sections, gliders, books on model building, 
aiider construction and aerodynamics. Send 5e for catalogue. 





Assembled fuselages $25, Tail groups $20, Wings 4% by 25 ft. 
$100, same size K. D. $50, 18 H.P. props $5, light plane motors 
with hub and prop $25. Marsh Cendt Airplane Co., Colby, Wis. 





fe postage stamp will bring you complete model airplane supplies 
price list. Lowest in the country. for its high quality. A.A.C. 
Model Alircrafters, 340 East 188th Street. New York. 


ASTROLOGY—Learn what the Stars predict for 1950. W you 
be lucky? Will you win in love? Will your investments prove 
profitable? Would a change in occupation give you a larger salary 
Our Special 15-Page Astrological Reading gives predictio: man's 
by month—with exact days, dates and happenings for 19:0 

on your Sign of the Zodiac. Consult it before making any 

in home or business affairs, signing papers, love, courtship, 
riage, employment, travel, speculation, health, accidents 
days,” ete. Send exact birth date with $1.00 for complete read 
ing. Franklin Publishing Company, 800 North Clark Street, 
Dept. 252, Chicago. 





INVENTORS 





INVENTIONS COMMERCIALIZED. 
Write, Adam Fisher Mfg. Co., 


Patented or unpatented. 
582 Enright, St. Louis, Mo. 





INVENTOKS’ Universal Educator—contains 900 mechanical movre- 
merits; 50 perpetual motions. Tells how to obtain and sell patents. 
Suggests new ideas. Explains how to select your attorney and avoid 
patent sharks. Special Price, $1.00 postpaid. Albert E. Dieterich, 
261 Ouray Bidg., Washington, D. C. 





ATTENTION! Are you building your own light airplane’? If so. 
1 can be of service to you. Write for information. FLOYD H. 
MYRON. 873 Fourth St., Milwaukee, Wisc. 





Dies. Light stampings. B. I. Nortwed, Mitchell, S. D. 





AGENTS 


Sell By Mail! Books, Novelties, Bargains! Large Profits! Par- 
ticulars FREE! C. Elfco, 525 South Dearborn, Chicago. 





Used Outboards wanted. Any make. Give model, H.P., conditlon, 
lowest price. Floyd Clymer, Denver, Colorado, 





$20 Daily, Showing $2.98 Trench Coats, also DuPonts | 
tablecloths; garment bags. Samples FREE. American, 
Roosevelt, Chicago. 


sunderle:s 
726-MY¥, 





$3 to $10 hourly demonstrating amazing door check. Fing 
shuts all doors silently. No slamming. No broken glass 
doors open when wanted open. Low priced. Big commis« 
competition. Quick demonstration sells several to alm ve 
home, office, factory, public institution. Write: Kant-Slam, Dep 
WC-11, Bloomtield, Ind. 





EARN «a year's pay every month; others do; you can. Neon Elec- 
tric Signs. Dept. H, 3912 N. Western Ave., Chicago. 





Agents Earn $7 Ioay. Sell finest line guaranteed hosiery. All 
new styles, big sellers. Big Commission. Silk hose given for your 
own use. Write quick. ‘Silknit Hosiery Co., Dept. 387, Dayton, O. 





BIGGEST SURPRISE OFFER EVER MADE. Be sure to answer 
this ad. My line of Soaps, Coffee, Tea, Spices, Toilet articles, 
Household Specialties, pays you bigger profits. {. G. ROTH. 
President. 2712 Dodier. St Touls Mo 


BATTERY COMPOUND 





Strange Battery Compound charges instantly. Eliminates old 
method Gives new life and pep. Big profits. Gallon free. 
Lightning Co., St. Paul, Minn. 


DETECTIVES 








SALESMEN WANTED 





AMAZING SCREW-HOLDING SCREW DRIVER! Factories, gar- 
ages, workers buy on sight! Profit 75e each. Exclusive territory. 
Free trial offer Jiffy 1261 Winthrop Bldg... Boston 


DETECTIVES EARN BIG MONEY. Excellent opportunity. i. 
perience unnecessary. Particulars free. Write George Wagne 
2190-V_ Broadway, N. Y. 





MODELS 





SONG WRITERS 


SONGWRITERS; Substantial Advance Royalties are paid on pub- 
lisher’s acceptance New booklet “Song Requirements of Talking 
Pictures,"" sent tree. Newcomer Associates, 781 Earl Building, 
New York 

Song Poem Writers—‘‘Real’’ Proposition. Hibbeler, D 162X, 2104 
N. Keystone. Chicag 














POWER MODELS FOR MODELMAKERS. Castings, machined sc' 
and finished models; steam and gasoline engines; electrical michi 
ery; ship. railway and steam fittings; modelmakers supplies. metals 
ete Catalog 20c. C. A. Cole, 1355 Church St., Ventura, Calif 


Little Lines Lead to Bigger Fish 











PIT ¢ 
PI lig 
PITT ¢ 


or $2000.00 Cash 


PITT ¢ 
Thousands of dollars in new autos and grand prizes 
tl 6 will itively be given free to advertise and make 
DHE | Dew friends for my firm. Choice of Studebaker or 
Buick or Nash new 4-door sedan delivered free, or $2000.00 
eash. Also Oldsmobile, Pontiac, Chevrolet, Fords, dia- 
JHE monds, other fine Py and cash will be given free. No 
problems to do. o fine writing requir No words to 
JININIK =f make. No figures to add. Bank guarantees all prizes. 


muu7«£ | PICK YOUR LUCKY STAR! 
All the stars in the circle are exactly alike except one. 
ine That star is different to all the others and it may be a 
lucky star for you. Can you pick it out? If you can, 
mark the different star and send the cirele to me at once 
JHU 9 elong with your name and address. A prompt answer can 
start you on the way to win the great $2000.00 free prize. 


qu | BE PROMPT—WIN $650.00 EXTRA 


AUMIMIEILIE } s50 00 cash jost dor being prompt so rou may aaah yes 

ENE bey, ‘Nothing ‘hard todo” Over $1000.00 ta 
valuable prizes will be Send 

TUNE how you just how you. ca 

TUNE | Sreryosdy. SEND NO MONEY 


Tune [SEO WILSON, AUGUSTA, MAINE 








Pile 


Who Wants a Sedan FREE? mm 


STUDEBAKER—BUICK—NASH! TAKE YOUR CHOICE! 


TE 
PUTT 
PT 
HTT 
Pte 
SHNTTTIE 
PUT ils 
PT ¢ 
PUTT ¢ 
SHIT 
Pg 
PITT 
HAALIC 
IT 
TATE 
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TteINGERSOLL 


Dollar Stropper 


Made by Robt. H. Ingersolt 
Originator of the Dollar Watch 

New enue makes old 

razor blades good as 

new. Gives keen edge 

io dullest blade; 

roves new 

blac es 100 per 

cent. Saves 

$5 to $10 

every ) 

year. 








Tite for Proposition TODA 
new ERA MFG. CO. 
76 Breadway 


Pres. 
&. ¥. City 








Former Plasterer Now 


Earning $12,000 a Year 


“When I enrolled with the International Correspon- 
dence Schools, I was a plasterer and I didn’t know a 
thing about blueprints. Today I have my own con- 
tracting business and I am able to figure the most 
difficult jobs and execute them to the satisfaction of 
everyone concerned. My income is between $12,009 
port for reducible rupture and $15,000 a year. It certainly was a lucky day for 

es y S, posetens me when I sent in that I. C.S. coupon.” 
pone ve not cai altar That’s a true story of what just one student of the Interna- 
inated. Our Automatic Air tional Correspondence Schools has done. Every mail brings 
Cushion, light, cool and letters from other ambitious men and women telling of promo- 
lutely sanitary, is protected by patents in the United tions and increases in salary due directly to spare-time study. 
ee ee een, Cee One hour a day spent with the I. C. S., in the quiet of your 
own home, will prepare you for success in the work you like 


Your name and address pinned to this advertisement will 
bring complete details of our free trial plan in plain sealed 
envelope. No need to write a letter. best. : 
BROOKS APPLIANCE CO., 146-A, MARSHALL, MICH. Mail Coupon for Free Booklet 
INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 2323-C, Scranton, Penna. 


Without cost or obligation, please send me a copy of your bock- 
let, “Who Wins and Why,” and full particulars about the course 
before which I have marked X in the list below: 


\ RAD pro TECHNICAL AND INDUSTRIAL COURSES 
Money [7 Architect (J Automobile Mechanic 
\cav? [J Architectural Draftsman LU Aviation Engines 
PADI AGENTS aad ton. wes L} Building Les man keer r — Steam Fitter 
LjConcrete Builder *lumbing Inspector 
frase co WHOLESALE RADIO SERVICE Co. }Contractor and Ttutlder 5) Foreman 
a 36 VESEY ST., a c-17 AG 


= r F ight Against Rupture 


— ! ATTENTION 
NEGLECT 


Mr, 
Everyone should realize the 
seriousness of Rupture, even 
where the protrusion is small 
The Brooks Appliance is the 
finest kind of mechanical sup- 





WRITE for 
at 816 1930 


_) Foreman Plumber 
} Structural Draftsinan } Heating and Ventilation 
L] Structural Engineer _] Sheet- Metal Worker 
_] Electrical Engineer st 


J Electrical Cc ontractor 





Refrig eration Engineer 
}R. R. Positions 


your own Lai photo guaranteed. 
SEND NO MONEY <2" Ee eee et eed ete 


8 week youwill scnstek in aot A ti i eume 
enlargement size 16x20in. ‘teed fadeles: 
pos’ postage or send $1. 00 


e now 








ng Shi yp B Tuer prints 
le 4, Ens ineer 
elephone Work 
M chanical Engineer 
Mechanical Draftsman 
[ |]Machine Shop Practice 
[) Toolmaker 
[] Patternmaker 
[)Civil Engineer 
[Surveying and Map ping 
[ )Bridge Enginee 
LJGas Engine Guarctiog 
BUSINESS 
OBusiness Management 
(J) Industrial Management 
Bt ersonnel Management 





raffic Management 

Accounting and 
C. P. Coaching 

JCost Accounting 
Bookkeeping 
Secretarial Work 
Spanish [DD French 
Salesmanship 
Advertising 


Highway Engineer 

[ }Chemistry 

}Pharmacy 

}Coal Mining Engineer 
}Navigation (©) Assayer 
}Iron and Steel Worker 
}Textile Overseer or Supt. 
}Cotton Manufacturing 
}Woolen Manufacturing 
)Agriculture 0 Fruit Growing 
} Poultry Farming 
LjJMathematics [ Radio 





TRAINING COURSES 


OBusiness Correspondence 
C)Show Card and Sign Lettering 
LJStenography and Typing « 

English 

Civil Serv 

Railway Mail Clerk 

Mail Carrier 

Grade School Subjects 

High School Subjects 

Cartooning 

Illustrating 

Lumber Dealer 


Print Your Own 


Cards, Stationery, Advertising, labels, paper, circulars, 
tags, ete. Save money and time. Sold 
direct from factory only. Junior Press Name 
$5.90, Job Press $11, Rotary $149. Do 


popular raised printing like engraving Address 


any of our presses. 
for Others, Big Profits. 


for itself in - short time. Easy 


sent. Send for catalog of presses, 
outfits, and all details. 
The Kelsey Co., B-9, Meriden, Conn. 





City 


Occupation 


If you reside in Canada, gend this coupon to the Internationa! 


Correspondence Schools Canadian, 


Limited, Montreal, Canede 
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Model 21. Cabin Type 
22 in. wing spread, $2.50 

(West of Miss. $2.75) 

Designed by Grant 


COMPETE and WIN with 
. the SILVER ARROW 


Here's a model plane that won't disappoint you. It really 
umd not just once but every time The Kingsbury ‘Silver 
row flying plane was designed by Charles H. Grant, one 

the foremost pioneer model airplane designers and builders in the 
t = He has devoted 20 years to this work and this plane 
embodies, exclusively, his important patents An expert's plane 
that assures perfect flights A with months of 
wonderful performance back of it durable and fast 
Launches by hand or “‘taxies’’ and “ ~s off." Zooms ‘way over 
the housetops on long continuous flights Comes to earth in «a 
perfect landing. Put the “Silver Arrow in competition with boys 
who have other planes and you are sure to be a winner. Not a 
fonstruction toy but a fully built plane. A moment to assemble 
and it's ready to fly. All metal body and propeller, with wings 
of selected grade A Balsa Wood. Strong elastic motor. Three 
Models: No. 21, Cabin Type, 22 in. wing spread, $2.50; No. 1, 
Racing Type, 18 in. wing spread, $1; No. 2, Racing Type, 26 in. 
wing spread, $2. (West of Miss. $2.75, $1.10, $2.20.) If you 
dealer hasn't this Kingsbury thriller, order direct, Kingsbury 
Mig. Co., 106A Myrtle St., Keene, N, H. : 


KINGSBURY 


Moror DRIVEN Toys 


Send (0c for this a “balloon” tire of 
Eraser: A steel solid eraser rubber. 
dise wheel from a Set of four, 35¢. 
Kingsbury Toy with Toy catalog free. 





“THE EAGLET” Only 


20 in. wing spread, very 
light and very strong 


A real sensation. The newest develop 
og ment in AVIATION. A GENUINE 

DURATION SCALE MODEL 
Specifications: Built up model-wood frame. 20-in. wing spread 
Fuselage 14 inches. TEIGHS ONLY SEVPN-EIGHTHS or 
AN OUNCE. This remarkable light weight has never before 
been achieved in any commercially built scale model of this 
size. Practically CRASH PROOF and has flying qualities 
galore. The record to date is 92 SECONDS. 
You will get new thaills with this newest and finest type 
nodel plane Wonderful results indoors as well as outd 
Such a light weight, long flying, real seale model will ~y a 


revelation to you. 

WIN FIVE DOLLARS IN GOLD” 
We are offering semi-monthly prizes of five dollars in gold to 
the one who sends in the best flight record obtained with this model 
Full instructions and prize entry blanks are included with 
every Eagle model. Get yours now. 

Send cash, check or money order. No stamps or €.0.1). The 
price is low—order your model now and compete for the prize 
awards. CONSTRUCTION SET—Complete with all parts, plans, 
instructions and prize entry blanks. Postage paid. $1.00 

Eagle Model Airplane Co., North Haven, Conn. 

I have received your ‘‘Eaglet’’ kit and assembled it 
in one day. Hand-launched and hand-wound it never 
goes less than 150 feet at about 30 feet altitude. 

Yours truly, LEROY BROWN 


EAGLE MODEL 
AIRPLANE Co. 


{ Dept. M1 NorTH-HAVEN-CONN 














These fifteen wonderful 
books prepare you quick- 
ly at home for bigger pay, 
broader culture, socia 
and business success. 
Every high school subject 
saughe y fascinating 
Question and Answer’ 

method—English, French, 
Moders Latin; Ancient, 

odern and American 
History; Literature, Biology, Physics, Algebra, Economics, 
Physiography, Geography, Spelling, Arithmetic and Grammar. 


Greatest Bargain in Brain Power 


Increase your earning power this easy way. Don’t be held 

by lack of education. Here is your chance to get your 

igh school education in spare time at gt qmasings y little cost 

and on easy monthly paymenis. These books are used in thou- 

sands of high schools. Qualify for High School Certificate this 

simple, inexpensive way. 

Find ot about this new method. 

Send for FREE Book | Learn how a few cents a day can 
help you quickly to bigger pay and social culture. +. 

wer name and address for interesting FREE booklet ““New 

ay to Get a High School Education at Home.” No obligation. 


High Scheol Home-Study Bureau, Dept. 1731 
31 Union Square, New York, N.Y. 


Easy Terms 








Radium Is Restoring 
Health to Thousands 


No medicine, drugs or dieting. Just a light, small, com 


fortable inexpensive Radio-Active Pad, worn on the back 
by day and over the stomach at night. Sold on trial. You 
can be sure it is helping you before you buy it. Over 
150,000 sold on this plan. Thousands have written us 
that it healed them of Neuritis, Rheumatism, High Blood 
Pressure, Constipation, Nervous Prostration, Heart, Lungs, 
Liver, Kidney and Bladder trouble, etc. No matter what 
you have tried, or what your trouble may be, try Degnen’s 
Radio-Active Solar Pad at our risk. Write today for 
Trial offer and descriptive literature. Radium Appliance 
Co., 290 Bradbury Bldg., Los Angeles, Cal. 





* ann ADDING PENCIL<— < 
S INVENTION Aéés Rapid cod Recs § 
$ MONEY MAKER f'c>,i2ei> Ux'campicwed eestor sow § 
$ ADD-O-GRAPH CO., Dept. 48, SALTILLO, MISS., U.S.A 5 
S$ SSSSSSSSSSSSSSSSSSSSSSSSS'S 











SENT ON REQUEST 


Helpful discussion of this important 
problem and of fastest growing of 
Mechanical Trades — Mechanical Den 
tistry. Of interest to men of all ac 
Send for Bulletin 62. 


BODEE INSTITUTE 


1755 Broadway, New York 
1305 N. Bread St., Philadelphia 








85 Court St.. Brooklyn 
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$300,000 


For This Simple Invention 


That’s 
the Autographic idea. 
ventions have brought 
inventors. The crimped tin cap paid 
$135,000; the inventor of “Kiddie Cars”’ 
made $165,000; King C. Gillette and 
Waterman have become millionaires many 
times over. Thousands of other inven- 
tions are needed and offer enormous 
opportunities for earning fortunes. If you 
are of an inventive turn of mind, why 
not concentrate on things that are really 
NEEDED? Even one practical |IDEA— 

like the humped hair-pin, the pencil eraser, 
other money makers — and you're 
new book, 


what Eastman Kodak paid for 
Other simple in- 
fortunes to their 


a little thin 
the paper clip and 4 
MADE! Get Raymond Yates’ 


1,000 Needed Inventions 


Costs only $1.50 and may start you thinking on what the indus- 
tries need and what the public wants. Hundreds of people have the 
magination and ability to create some startling invention—yet 
don't realize it. Mr. Yates’ book is the very thing to bring out 
our “inventive knack."’ It tells the ten most needed inventions 
and suggests what inventions are needed in the Radio, Chemical 
Elect rical, Marine, Automotive and Mechanical fields. Contains 
rtant chapters on Aviation and Television. 


- Send No Money 


st write postal. When postman arrives deposit with him $1.50 
plus postage. Examine the book for 10 days. If not delighted, 
eturn it and get your money back. Remember—»not a cent now— 
jeven after you have paid deposit it is still your money, if you 
nt it. This offer limited. Write TODAY and discover your hidden 
inventive knack (Outside U. S., $1.70 cash with order.) Address 


Bureau of Inventive Science 471 Wisner Bldg. 


Rochester, N. Y 





SEND 
NO MONEY 


2. 
Lecture Course 
Complete in I Volume 
Every foreman, factory worker, manager and ambitious mechanic 
will find a gold mine of inside information in “‘The Modern Foreman” 
by Robt. Grimshaw. The 28 chapters of this great work are shop 


better pay and the 


talks pointing the way to success, efficiency, 
a handy, 


ob higher up. A complete study course in leadership; 
daily reference and guide. 
SUBJECTS COVERED INCLUDE:—The Magic Wand of 
Efficiency, The New Type of Foreman, Teamwork, The 
Kicker, The Agitator, Bonus Plans, Self Improvement, How 
to Handle Men, Hiring and Firing, Assigning Men to Jobs, 
How to Kee Records, How to Cut Out Waste of Time and 
Materials, New Inventions, Modern Methods, The Inspector, 
Health and Character Requirements, What the Foreman 
Should Know, Mathematics, Business Law, The Foreman as 
** Factors of Success, Leadership, —— is 
ower, 


ime and _ Idileness, Knowledge is 


“Morale,” The Value of Mistakes. 

“The Modern Foreman” has 297 T pages, quick reference index. many 
tables, diagrams, illustrations and forms; big type, easy to read = 
understand; rich binding, gold stamped. Size6x9x1%. Reg. pi 
$2.50. Our special sale price $1.98. peed no money. Satisfaction 
guaranteed. Mail thiscoupon TODAY! 

See ee ee ee ee ee ee ee ee ee ee ee ee ee es 
GREGG PUBLISHING CO., 20 W. 47 St., New York, N. Y. 

Send me ** The Modern Foreman.” I will pay postman $1.98 and 

postage on arrival. My money is to be reheated if I am not satisfied. 


Address... . 


eee PRU UU CCESCSSOCOSOOCOOS eee 


a OR eg @ | 


/ FIRE EXTINGUISHER 


sual opening for live agents in every local- 
Make $5,000 or more a year—easily. Fugo 
instantaneous automatic fire extinguisher 
needed and wanted every home, e, 
garage wor 2 automobile, 
protection available today. 


i ar. SIZE $5.00 2 QT. SIZE $7.50 
Recharged in a jiffy. 
Amazing 30-second demonstration clinches 
each one sold sells others. Territory going fast. 
Write at once for wonderful proposition that will 
MAKE YOU BIG MONEY 
The National F ormetal Co. 6550 Metta Ave.,Cleveland,O. 


Withia 


sale— 











WANT a new business 
profession of your own, 
with all the trade you can 
attend to? Then become a 
foot correctionist, and in 
a few weeks earn big in- 
come in service fees—not medical nor chiropody—easy terms 
for home training, no further capital needed, no goods to 
buy, no agency. Address 
Stephenson Laboratory, Mass. 


14 Back Bay, Boston, 








6. Who is Jimmy Doolittle? See 











vA ifetime of 


Rich Wholesome 
Jo 


NTIL you learn to lay, ou have no idea of the rich 
joy, the vibrant fun, the big money that lie in the 
creation of music. And until you actually try out the 
Deagan Xylorimba in your own home, you have no 
idea how easy this fascinating instrument is to play! 


Just think! No tiresome practice. No finger or lip 
exercises. No teachcr, On the first day you play sim- 
ple melodies. Soon you thrill friends and family with 
snappy fox trots, dreamy waltzes. Before you realize 

it, you are ready to appear in public. Xylorimbists are 
- ways in demand. The pep of any party, the spice of 
any band or orchestra. $5 to $25 fora night of “play!” 


BIG BOOK FREE—Deagan Xylorimbas are sold 
on a 5-day FREE TRIAL basis. Models to suit every 
pocket . Surprisingly easy terms. You owe it to 
yourself to ‘write today for the Bic FREE Book. No 
cost or obligation. Simply fill in and mail the coupon. 
J. C. Deagan, Inc., Dept. isii, “V0 Bertean Ave., Chicago 
Please send me full dctails of the Five-Day Trial offer and 
easy payment plan of the Deagan Xylorimba. 
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If You Were Dying 
To-night 


and I offered you something that en x give you ten 
years more to live, would you take it? You ‘d grab it. 
Well, fellows, I've got it, but don’t wait ell you're dying 
or it won't do you a bit of good. It will then be too 
late. Right now is the time. Tomorrow or any day, some 
disease will get you and if you have not equipped your- 
self to fight it off, you're gone. I don’t claim to cure 
disease. I am not a medical doctor, but I'll put you in 
such condition that the doctor will starve to death wait- 
ing for you to take sick. Can you imagine a mosquito 
trying to bite a brick wall? A fine chance. 


A Re-Built Man 

I like to get the weak ones. I delight in getting hold 
of a man who has been turned down as hopeless by 
others. It’s easy enough to finish a task that’s more than 
half done. But give me the weak, sickly chap and watch 
him grow stronger. That’s what I like. It’s fun to me 
because I know I can do it and I like to give the other 
fellow the laugh. I don’t just give you a veneer of 
muscle that looks good to others. I work on you both 
inside and out. I not only put big,. massive arms and 
legs on you, but I build up those inner muscles that 
surround your vital organs. The kind that give you real 
pep and energy, the kind that fire you with ambition 
and the courage to tackle anything set before you 


All I Ask Is Ninety Days 

Who says it takes years to get in shape? Show me the 
man who makes any such claims and I'll make him eat 
his words. I'll put one full inch on your arm in just 
30 days. Yes, and two full inches on your chest in the EARLE LIEDERMAN, The Muscle Builder 
same length of time. Meanwhile, I'm putting life and 4,4), of “Muscle Building,” “Science of | 
pep into your old backbone. And from then on just ce” "Earuete of Giuneth* Mae Fi 
watch ‘em grow. At the end of thirty days you won't ” Ciadiamainn Cte 7 
know. yourself. Your whole body will take on an entirely : Re Tey 
different appearance. But you've only started. Now 
comes the real work. I’ve only built my foundation. I want just 60 days 
make those friends of yours who think they're strong look like something the cat dragged in 


A Real Man 

When I’m through with you, you're a real man. The kind that can prove it. You will be able to 
do things that you had thought impossible. And the beauty of it is you keep on going. Your deep tull 
chest breathes in rich pure air, stimulating your blood and making you just bubble over with vim and 
vitality. Your huge, square shoulders, and your massive muscular arms have that craving for the 
exercise of a regular he man. You have the flash to your eye and the pep to your step that will make 
you admired and sought after in both the business and social world. 

This is no idle prattle, fellows. If you doubt me, make me prove it. Go ahead, I like it. I | 
already done this for thousands of others and my records are unchallenged. What I have —_ 
them I will do for you. Come then, for time flies and every day counts. Let this very day b 
beginning of new life to you. 


SEND FOR re 48 IT IS 
MY NEW FREE 
64-PAGE BOOK 


ae ae ae eee eS oS. oe It contains forty-eight, full page photographs of myseli 

EARLE LIEDERMAN, some of the many prize-winning pupils I have trained. 

| Dept. 5501, 305 Broadway, New York City. | “ Case —s A. as pitiful wees, Be mien me 

Cie. _/_ . » wi : 1elp them ook them over now, and you will marvel at their 

Dear Sir Please send me without any obli present physiques. This book will prove an impetus and a 

real inspiration to you. It will thrill you through and throug! 
This will not obligate you at all, but for the sake of y 
future health and happiness, do not put it off. Send today 

right now, before you turn this page. 


more (90 in all) and \ 


i 
for 


Some 


t 


ation on my part whatever, a copy of your 
atest book “Muscular Development.” (Pleas 
write or print plainly.) 


Name 


| 
Street er | EARLE LIEDERMAN 
al 


aed DEPT. 5501 305 BROADWAY, N. Y. CITY 


OS ee ces cee ee ee ee ee we om oe 
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New Ta Humiditier <2 Pron 
& Carbon Eliminator = ¥en with cor 


for all Makes of Cars, Trucks, Tractors and Engines 
An amazing Scientific Humidifier he as been patented throughout the 
World that beats any ever got out. It makes engines run ALL THE 


TIME with the same wonderful efficiency they do on a cool moist night. 
It gives MORE pep and power, HIGHER top speed, eliminates hard carbon, and gives 
AMAZING mileage. Fords report 28 to 42 miles per gallon. Other makes (both | Fitting Motors With Vix 
American and Fore ign ) report marvelous increases of 14 to double mileage. Some of 
the best records are: 
Miles Miles Mites Miles 
Buick -2+ 28% Ford (Model T)42 Oakland.......31 Pierce Gucow 22 
Cadillac ...21% Ford (Model A)40 Oldsmobile. .. 34', Pontia 31 
Hudson ...233 Overiand......41 Reo. Sr oie Hat oy S STARTLING dem- 
Hupmobile. ; Packard. ...2145 Sta 41% - -- a “pet : he Sa aa" . = , 
armon 2 Plymouth 29 Studebaker 29 “ ° m ~/ ten | 
Nash...... Graham-Paige.23'!; Willys-Knight.29 a wie gr a “ei MONEY 


And Hundreds of Other Wonderful Records on ALL American and Foreign Makes 
TRY This New Principle 


Free Tria Gas Saver AT MY RISK 


Try this wonderful VIX Moisture Humidifier and Carbon Eliminator AT MY RISK on YOUR 
OWN CAR to prove that VAPOR MOISTU RE (drawn from Radiator to Engine) gives you that 
wonderful night driving effect ALL THE TIME with MORE mileage from gas and oil—eliminates 
hard carbon accumulation—gives MORE power, a SNAPPIER, PEPPIER motor, FASTER 
acceleration, a SMOOTHER, QUIETER running engine and HIGHER top speed. 

VIX will PROVE ITS MONEY SAVING MERIT on your own car by 8 DEMONSTRATIONS 
—conducted by yourself AT MY RISK—the most SENSATIONAL, most ASTOUNDING, 

_ most CONVINCING DEMONSTRATIONS you ever saw. If you 
don’t find from your tests that it does MORE than I claim; return it and 
it COSTS YOU NOTHING. 1 want wide-awake hustling, County, 
State, Province and National Agencies everywhere, part or full 
time, to make $350 to $1500 pan month filling the great DEMAND 
for this wonderful invention wherever introduced. Write for my 
FREE TRIAL and MONEY MAKING OFFER. Use coupon below. 


WALTER CRITCHLOW 
Inventor and Manufacturer, 03-C Street, WHEATON, ILL.,U.S.A. 























Pictures here and 
i wt show Model 
VIX attached 
»my own New Model 
A Ford This car is 
wonderfully improved 
nperformance with the 
VIX Moisture Humid- Y 
1 er. So is every Auto, | WALTER CRITCHLOW, 
Be eter, Tash BE en | | INVENTOR and MANUFACTURER, 
nd’ Aircraft Engine, % 893-C Street, Wheaton, II1., U. S. A. 
+A cater rl aa an | w | Please send me without obligation or charge 
Foreign makes. - ; ee our FREE TRIAL and MONEY MAKING 
jIX OFFER 


GUARANTEED TO 
SAV Ej i65 Bins a 


or C sts You Nothing - Town .. State 




















Xmas Gifts 


Smart-Modern 
JEWELRY . FO 


pierced lace de 


> 
DT1-Newest , 27 $2950 10 DAYS’ , rae Mag 
, . 7 Solid Whit 
ISK Sol ite DT28-Gor- x A »lue- > 
Gold engagemet geously hand FREE TRIAL iA Se eee ce. 
ring set witt engraved ISK Solid > 
sparkling cen White Gold Bridal =. 
blue-white - Blossom wedding : 
mond. $4.08 a mo ring: 5 fery genuine ' 50 
blue-white diamonds $48 
$2.37 a mo OT12-Dazzling clus- 
ter of 7 perfectly 
matched genuine blue 
white diamonds; hand 
jlerced ISK 
Vhite Gold 
mounting. Looks like 
$750 solitaire. $3.96 
&8mo 


$75 
DT10-Gorce 


OT23-Modern, 3 
equare-prong, engage- f g design hand 
ment ring in new ‘ 18K Solid W 
step’ design ISK OT?-New. massive : i dinner ring 
Solid White Gold set ‘ - — ; genuine, | 
with specially selected rig 7 py Be 4 . t $2950 = ~~ -— g” diamond 
Gazsiing. genuine and ISK Solid White ; : . 1 DT26 - Latest style, himo” 
blue-white diamond Gold top with a . ss hp seeds nistiec nite tI8K amo 
$6.16 & mouth flashing, genuine 4 eo NN Solid. . White Gold 


No Red Tape ae ry anes ff: 7 - 4 >, lady's ring; : fers 
P genuine blue- 
No Delay a mouth as a x as ae » me 7 





—= / ‘ 7 oe i mond. $2.37 
c , iF eer a month. 


Savings 
Direct Diamond Importations and 
, ; -Dis ’ ist wate! ] 
Nationally known ELGIN or WAL- large volume buying for both our National Tune tebaomered ane 2 genuine 
HAM! Handsomely engraved new Mall Order business and our Chain Store diamonds Semeralds or seprhires 
style case. Guaranteed Ligin or Wal system enable us to offer you superior Guar inteed ih-lewel me - ° 
tham movement Warranted 14K quality genuine diamonds. fine standard Pierced flexible bracelet wit? 
White or Green Gold filled 25-year watches and exquisite jewelry at saving or emer lds to match. $3.04 
case Latest style flexible mesh wrist prices which are beyond comparison * 7 
band to match. $2 a mo All of this with no extra charge for the 
added convenience and advantage of digni- 
fed, liberal credit 
How to Order 
Just send $1.00 with your order and your 
selection comes to you on 10 Days" Free 
Trial No C.O.D. to pay on arrival. 
After full examination and free trial, pay 
balance in 12 equal monthly payments. 
Satisfaction Guaranteed 
10 Days’ Free Trial 
You have the full privilege of 10 days’ free 
trial—if not completely satisfied return . “Dp — *e 
$2750 shipment at our expense and the entire bet + he na reg —_ 
deposit will be refunded. Written guar- enaraseh on pherandicar 
OT22-Gentleman’s mas- antee bond with every purchase 15-jewel movement En- 
sive, hand engraved ring All Dealings Strictly Confidential graved genuine “Wrista- 
of 14K Solid - hite Gold A whole year to pay! No extra charce—no crat” flexible bracelet to 
imported black Onyx red tape. You take no risk—satisfaction match. $1.96 a month. 
ne 5 Sa absolutely guaranteed or money back. 
anc an ca m( ' a oO . 
emblem desired. $2.21 mo Gift Cases Free 
F-very article comes to you in a most beau- 
tiful and appropriate presentation case. 





























T 
FREE Adults 


Completely illus- 
trated new cata- 
log of genuine dia- 
monds;: Bulova, 
Ligin, Waltham, 
Hamilton. How- 
are llinois 
watches; fine 
jewelry and sil- 
OTS - Nationally ad- CASH verware at ee 
vertised ruaranteed special prices. , f = 
5 3 , = Write "one cane OT19-Nationally known 15-jew 
CREDIT to get your aman WALTHAM movement: 20-year 
White Gold filled case, TERMS Free Copy warranted engraved White 
“dust-tite’ protector: eee _— pid — 12 wae, be 
3 s model, decagon case e 
radium dialandhands; ESTABLISHED 1895 and reguiated. White G 


latest style woven ter 
ees | ROYAL DIAMOND ano \WVATCH Co. Baa 


2 some gift case. $2.21 a m¢ 
Address Dept. 66-A 170 Broadway, New York 








